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AN INTERNATIONAL INQUIRY INTO COSTS OF LIVING: 
A COMPARATIVE STUDY OF WORKERS’ LIVING COSTS 
IN DETROIT AND FOURTEEN EUROPEAN CITIES! 


By LeiruR MAGNUSsSON 


In 1929 the representative of the Ford Motor Company in London 
approached the International Labor Office at Geneva, Switzerland, and 
requested an answer to this specific question: How much must the 
branch factories in the various cities of Europe pay their European 
employees in order that they (the European employees) may enjoy 
the same standard of living as the workers of that same Company do on 
their Detroit wage? How much would those European employees 
have to expend if their general standard of consumption were to be 
approximately equivalent to that of the Detroit worker? 

Note that the question was not asked: How much would it cost the 
Detroit worker to live in the European cities in the same manner as he 
does in Detroit; it was not a question of transferring the American 
worker from his environment and providing for him at European prices 
everything he consumed in Detroit; neither was it the reverse problem 
of finding the American price of what the European automobile worker 
consumes as his standard of living. The problem lay somewhere in 
between these two extremes, and consisted of maintaining the European 
worker in his customary way of living in a manner which would give 
him the same amount of satisfaction as the Detroit worker secured from 
his $7 a day. 

As a problem in index numbers it was one of making a comparison of 
the standard of consumption in the European cities, that were ulti- 
mately selected for the inquiry, with the Detroit standard of consump- 
tion as a base. 


1 This paper is a revision of an earlier presentation given at the Ninety-fourth Annual Meeting of the 
American Statistical Association on December 29, 1932. It is based on the study of the International 
Labor Office entitled ‘‘A Contribution to the Study of International Comparisons of Costs of Living.” 
(Studies and Reports, Series N, No. 17, 1932.) 
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A standard of living represents a quantity of material comforts en- 
joyed or utilized by any given member of society. It stands for a total 
of satisfactions derived from the utilization of material income. The 
satisfaction arises from the consumption of the economic goods and 
services that go to make up the standard. The enjoyment of the 
standard is something qualitative. It is measurable, however, only in 
objective terms, such as the amount of food consumed, the quantity of 
housing space, the consumption of fuel and light, and amount of cloth- 
ing in number of articles. The standard of living is, therefore, ex- 
pressed in the economic goods which the individual chooses and in 
which he manifests his satisfaction. As a measurable thing, then, the 
standard of living is a standard of consumption of economic goods and 
services selected and consumed by the individual making those choices. 

It is quite clear that different choices will be made by different in- 
dividuals according to the cultural environment in which they find 
themselves. Individuals will naturally be influenced by such variables 
as climate, divergent composition of population, and social environ- 
ment, whether urban or rural, large city or small community. There 
are likely to be great divergencies as to the specific amounts, for ex- 
ample, of different foods consumed, beef as against mutton, meat as 
against fish, etc.; but when all these are combined in the single item of 
food such differentiations tend to disappear. This is so because with 
an increase in the number of items of choice the more uniform and 
homogeneous does the average become. 

Again, it is evident that, if the problem were to compare the standard 
of living of individuals living in a fairly similar environment, it would 
become relatively simple and the more truthful would be the statement 
of the problem in terms of abstract index numbers. 

The raw materials for answering the specific question as to differences 
in the cost of living of automobile workers in Detroit and similar 
workers in the fourteen European cities finally chosen for the inquiry 
are derived from four sources: (1) amounts of consumption of various 
items making up the standard of living of Detroit workers; (2) the 
money valuations of those items; (3) the unit prices of the different 
items of consumption of the Detroit workers in the currencies of the 
fourteen European cities; and (4) the amount of consumption of the 
different items that make up the European workers’ standard of living. 

The Detroit study supplied the raw material of the standard of living 
of the workers in that city. It was undertaken by the U. S. Bureau of 
Labor Statistics in consultation with experts of the International Labor 
Office and was made in February, 1930. It covered the year 1929. 
One hundred families, the heads of which received the lowest wage 
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scale of 1929 (that rate was then $6.00 a day and subsequently became 
$7.00 a day) were selected as an adequate sample. As nearly as possi- 
ble the families were to be what might be termed typical statistical 
families—man, and wife and not over three children, and without 
boarders or dependents. The heads of these families were supposed to 
have had at least 225 days of work in 1929. The subsequent survey 
revealed that these families spent in 1929 an average of $1,720. (This 
was ultimately adjusted to the income of such families in 1931 to cor- 
respond with the period to which the studies in Europe relate.) 

The agents of the U. S. Bureau of Labor Statistics secured by first- 
hand inquiry at the homes the actual budgets of the one hundred fami- 
lies selected. The questionnaires used contained 480 items and were 
filled in by interview with the housewife. The head of the family was 
interviewed to ascertain the income. 

As a final outcome of the investigation by the Bureau of Labor 
Statistics, it appeared that the average daily income was $6.70, making 
an average year’s earnings in 1929 of $1,694.63. Plus income from 
other sources the gross income was $1,711.87. The average expendi- 
ture of the one hundred families was slightly more, namely, $1,719.83, 
leaving an actual deficit per family of $7.96. The average size of the 
family was 4.5 persons which was reduced to ‘‘equivalent adult males” 
of 3.27. 

The inquiry was then transferred to Europe and to the hands of the 
International Labor Office personnel and the labor and statistical de- 
partments of the different governments concerned. The cities to be 
covered included Berlin, Frankfurt-am-Main, Copenhagen, Stockholm, 
Helsinki (Helsingfors), Paris, Marseilles, Antwerp, Rotterdam, Man- 
chester, Cork, Warsaw, Barcelona, Istanbul. 

The itemized detail of the Detroit budget was slightly abbreviated 
and classified to conform to the known situation in the European cities. 
It was now circulated with instructions in the different countries and 
prices secured in European currencies in the fourteen cities covered. 
Where possible actual samples of Detroit clothing, household linen, etc., 
were used for purposes of comparison in identifying similar qualities 
and kinds of articles that make up household consumption. Agents of 
the national departments of labor and statistics with whom the repre- 
sentatives of the Central Office kept constantly and closely in touch 
carried on this field survey. 

It will be noted that the Detroit prices of articles of consumption 
were estimates derived by dividing the total cost by the reported 
quantity. On the other hand, the European prices were actual prices 
secured by direct inquiry. 
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The European budgets used for weighting purposes were not all of 
equal validity either as respects type of working class consumer or in 
point of timeliness. The European studies included Germany, 1928- 
29; Poland, 1927; Belgium, 1928-29; Denmark, 1922; Sweden, 1923; 
Finland, 1921-22; Ireland, 1921; The Netherlands, 1923-24. No such 
budgetary studies exist in the case of France, Spain, and Turkey, and 
reliance had to be made, therefore, on some estimated consumption 
data available from the internal revenue statistics of France and Spain 
and a hypothetical budget of the Istanbul Chamber of Commerce in 
the case of Turkey. The British have a pre-war estimated budget of 
working-class consumption which dates from 1904. This was supple- 
mented and brought up to date by post-war official data and estimates 
of various sorts. 

The Detroit budget with its quantities and values, and the European 
prices of Detroit commodities, together with the European budgets, 
constituted then the basic raw material for making the index number of 
comparative costs of living. The quantity items supply the weighting 
of the prices and values and show the relative importance of the differ- 
ent items of expenditure. Both the Detroit and European quantities 
are essential. If only the Detroit quantities of consumption had been 
utilized for weighting, the effects of different habits of consumption— 
Europe versus the United States—would have been lost. 

As an index number problem it is one of establishing a price relative 
weighted with actual consumption in Detroit and then to compare it 
with another relative weighted with actual consumption items in an- 
other place so as to bring out those differences. This becomes easier 
to understand if a substitution of the words “‘place”’ and “‘difference”’ 
is made for the words “‘change” and “time.” If the problem had 
been that of comparing prices of household consumption articles in 
Detroit in 1880 and in 1930 prices would be weighted by the consump- 
tion of those years so as to allow for changes (differences) in habits of 
consumption between the two periods (places). In the present inquiry 
by the International Labor Office the problem becomes one of compari- 
son in space (different places) as against one in time (different years). 

The particular questions of technique that presented themselves as 
the study progressed are best shown by a description of the method 
employed in translating the different groups of items of the Detroit 
workers’ budget into their equivalents in the budgets of the workers in 
the European cities. Departures from some of the general principles 
laid down at the start were found necessary. Compromises were made. 
The rule, for example, that the problem was not one of transferring the 
Detroit worker to a European environment where he might be imagined 
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as buying and consuming the identical articles he enjoys as his standard 
in Detroit was not always observed. In weighting, account could not 
always be taken of all the items in some of the expenditure groups 
such as the miscellaneous group, health and hygiene expenditures. 
Housing, also, presented difficulties of a special kind. 

Two tasks were presented: first, to obtain trustworthy comparative 
price data in the different European cities; and, second, to find the rela- 
tive level of food prices in each European city as compared with that in 
Detroit. 

The Detroit list of food stuffs was circulated in the different cities. 
Distinction was made between the chief articles of food and the less 
important ones. It was not felt necessary to secure prices for all the 
minor articles on which less than one dollar a year was spent. A care- 
ful description of grade and quality was furnished. All food shown in 
the Detroit budget was converted into caloric values and content in 
protein, calcium, phosphorus, etc. 

The system of cross weighting was used: Actual consumption in the 
base town, Detroit, and general consumption in the given European 
country, as shown in budgetary inquiries of various sorts already men- 
tioned; two ratios of prices were calculated, the one a relative of the 
two sets of prices weighted by Detroit consumption, the second, a rela- 
tive of the same set of prices weighted by the European standard of 
consumption. The geometric average of these two ratios was then 
calculated. The result was an index number of the cost of food in a 
given European city with the Detroit cost as a base.! The same set of 
prices entered into each ratio. Hence the controlling factor of change 
is the weighting. An example of the process is contained in Table III 
in the appendix for the city Copenhagen. Similar tables were worked 
out for every other city, the results of which are shown in Table IV. 

The two ratios of food costs show on the one hand how much less it 
would cost an American worker to live in the European cities with his 
customary standard of consumption, and, on the other, how much 
more it would cost the European worker to live in Detroit on his 
customary standard of consumption. The difference in the cost of food 
as between the two localities would lie somewhere between those two 


extremes. 


1 In constructing its price (cost) relative and comparing costs in Detroit and the European cities, the 
International Labor Office used Fisher’s ‘‘ideal’’ formula from his study of The Making of Index Num- 
bers; a formula which Fisher insists should also be credited to, and as having been hit upon independently 
by, Walsh, Edgeworth, Pigou and Young; now utilized also by Keynes in A Treatise on Money and 
by Haberler in Der Sinn der Indezzahlen. That price index formula is as follows: 


- 
Index = 100 xaf222 xe 
Zpogo Tpogo 
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To test the accuracy of the method of weighting, budgets of different 
levels of consumption in the European cities were taken as the weights. 
Tested out in the case of Germany it did not seem to make much dif- 
ference whether the weights used were taken from budgets of high-paid 
officials or of the low-paid working man. One element of approxima- 
tion should, however, be taken into account; that is, that the Detroit 
prices were averages obtained by dividing the expenditure on a par- 
ticular item by the quantity bought, while the European prices were 
based on quotations taken at the time of the survey in the different 
European cities. While no tests of the error introduced by this 
method have been made, the Office believes that ‘‘the averages shown 
for each town are as accurate as the data warrant and may be looked 
upon as fairly reliable.” 

The German statistical office suggested a different method of cal- 
culating the relative food expenditures. The German authorities 
selected twenty-nine articles of food consumption common to both the 
Detroit and the German budgets in Frankfurt and Berlin. They 
found the cost of the Detroit quantities in terms of the prices in Frank- 
furt and Berlin. Certain German articles were substituted for the 
Detroit items where the price of the Detroit article in Germany seemed 
out of harmony with the American price. This obviously introduces 
an arbitrary element of choice. The basis of the choice for the Berlin 
authorities was the calorie content of the comparable items of food. 
The net result of the method was, therefore, to compare food consump- 
tion on the basis of calorie content. This is not necessarily a true 
comparison under the newer dispensation of food values, and its em- 
phasis upon vitamins. In their statistical formula the Germans de- 
parted from the ideal formula with its cross-weighting of the Detroit 
prices in Berlin quantities, and vice versa, and used only the first part 
of the formula, that is, weighting by the Detroit items of consumption. 
The German method, therefore, assumed that the differences in food 
consumption between Detroit and the two German cities were ade- 
quately accounted for in the substitutions which they made for the 
Detroit items in securing German prices. On the other hand, the 
method of the International Labor Office of weighting with Berlin 
consumption items would seem to introduce less of an arbitrary element 
and to take more proper account of German consumption habits. The 
practical difference between the two methods was not great and the 
Office accepted the German results as a lower limit of food costs as is 
shown in Table I. 

The Swedish authorities likewise proposed an alternative method for 
handling the food expenditures. First they divided the consumption 
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of the Detroit and Stockholm families into two groups comprising (a) 
important food stuffs that were basic to the nutritive standards of 
western Europe, (b) all other food stuffs. Second, they ascertained 
the average price per calorie for each of these groups. Third, they 
calculated the cost of the calories consumed in Detroit for the two 
groups of food stuffs in terms of the Swedish price per calorie. Fourth, 
they considered the sum of the Swedish results so obtained separately 
for the two groups of food expenditures as the true expenditure equiva- 
lent to the total Detroit expenditure. That is to say, instead of com- 
paring actual quantities of food consumed, the Swedish authorities 
compared calories utilized, which is very questionable as pointed out 
also in the case of the German method. What the Swedish authorities 
secured was a price relative of calories and not of food stuffs. They 
seem, therefore, to have left out of consideration the element of psy- 
chological choice. Besides, the division of food stuffs into two groups 
of commodities, classified as ‘‘more important” and “‘less important,” 
introduces an arbitrary element into a situation where the fundamental 
purpose is to compare free consumers’ choice, as far as that is possible, 
through its concrete manifestations. 

Comparison of housing standards in different countries is, of course, 
particularly difficult. Account must be taken of preference in locality 
of housing and particularly the existence in Europe of rent restriction 
legislation which artificially keeps down rents. What may seem to be 
dwellings of equal value are in one locality subject to restrictions while 
in another place they may be competitively priced. 

The American type as shown in the Detroit study was that of the 
detached family house equipped with gas, electricity, and bath. But 
houses of that type rarely exist among the working class in Europe. 
Again, the comparative size of rooms is probably larger in Europe than 
in Detroit though the number per family is less. Bath rooms are al- 
most unknown in European working-class dwellings. 

What the Office did at first was to ask its collaborators to give them 
a rent figure in each town for a dwelling approximately equivalent, 
leaving to each investigator his interpretation of what he considered 
“equivalent” to the Detroit standard. Finally, after consultation 
with the special group of statisticians in Geneva in May it was decided 
to present a lower and upper limit for rent. The lower limit repre- 
sented the rent of a house actually occupied by the working class in 
the given town. This house had four to five rooms and was situated 
in a working-class district. Although the working man does not oc- 
cupy houses of that size and character it was considered typical of the 
lower range of housing and accommodations if found in a working-class 
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district. The upper limit of rent was to refer to an apartment or house 
which should be as identical as possible in every detail with the Amer- 
ican type. 

The theory underlying the lower limit is that the number of rooms is 
basic to the standard chosen by a given groupin the community. The 
lower limit reveals the real housing standard of the European in his own 
environment. 

The theory underlying the upper limit implies that ‘‘equivalent”’ 
means identical. It makes the equipment of the house equally im- 
portant with its size and location and assumes that these yield the same 
amount of satisfaction in different cultural milieus. As far as Euro- 
pean cities were concerned it was quite unrealistic. No houses of 
that quality were occupied by working men. Moreover, such an in- 
terpretation of housing equivalence represents the principle of trans- 
ference of the American worker to a European environment, and 
exaggerates the cost of housing in the European cities as compared 
with Detroit costs. 

As regards fuel and light, calculations were not based upon the quan- 
tities of fuel, gas or electricity consumed in Detroit, but on the actual 
consumption usual in the European towns. As information on actual 
consumption was not available various devices had to be resorted to in 
securing what seemed to be an equivalent of fuel and light consumption 
in the European towns compared with Detroit. It was found in 
Germany, for example, that the expenditure for fuel and light was com- 
paratively constant. Consequently the expenditure for fuel and light 
for four and a half rooms was adopted as constant. In Finland allow- 
ance had to be made for the predominant use of wood instead of coal. 

In making comparisons in clothing expenditures actual samples 
like those worn by the Detroit families were available. These were 
circulated in each city and quotations obtained from representative 
stores. Where no articles similar to the samples were available upon 
which prices could be secured, recourse had to be had to prices of arti- 
cles corresponding in use to the Detroit samples. 

Particular difficulty was found in ascertaining equivalents in the 
case of women’s and children’s clothes. Here the question of cut and 
style was introduced. Especially in the case of children’s clothing no 
prices could be secured, as children’s clothing is generally made in the 
home by the European housewife. 

For a full and accurate comparison of clothing expenditure it would 
have been necessary to secure prices in Detroit of samples taken from 
each European city. But as this was technically impossible calcula- 
tions were based wholly on the Detroit quantities consumed. 
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The Detroit quantity budget of clothing was priced in the different 
cities insofar as prices of similar equivalent articles could be secured. 
As a matter of fact the procedure applied to about sixty per cent of the 
quantity of clothing used by Detroit working men. A similar pro- 
cedure was followed in the case of clothing for women and children 
where the American articles were found priceable in the European 
stores. For example, a certain number of suits, shoes, etc., in Detroit, 
when priced in Copenhagen, cost 178.3 crowns as compared with 175.2 
crowns in Detroit. This gives a price ratio of approximately 102 with 
Detroit as the base. In the case of women’s clothing, the price ratio 
was 94, and in children’s clothing 113. Each of these price ratios was 
applied to the total expenditure in Copenhagen yielding a total ex- 
penditure per family for clothing of 819 crowns in Copenhagen as com- 
pared with a cost of a similar lot of clothing of 786 crowns in Detroit. 

A second method was employed by which the price ratios of women’s 
and men’s clothing only were applied to the total family expenditure; 
that is, it was thought unfair to get prices of ready-made children’s 
clothing from Detroit in the European cities inasmuch as European 
housewives make practically all children’s clothing at home. To in- 
clude the ready-made price in the European city would have been to 
give undue expenditures for clothing to the European families. 

The Office left it to the collaborators to decide by local habits and 
customs whether or not to utilize the one or the other method in cloth- 
ing expenditures. Analysis of the method of securing equivalents in 
clothing expenditures shows that it was practically an adoption of the 
method of transferring the Detroit worker to the European city. It 
assumed that the European worker should be allowed to buy the same 
quality and style of clothing as that worn by the Detroit worker. 
Such a method does not allow for differences in national customs and 
climate as between American and European towns. The study of the 
International Labor Office comments: ‘‘The differences in the kind 
and quality of the specific articles of clothing appear to be subject to 
such variation that a special set of samples for each European town 
should have been sent to Detroit in order to obtain results for clothing 
of a similar degree of reliability as those reached for food.”’ 

The quantity measure of medical service may be expressed in num- 
ber of visits of physicians and surgeons and visits to the dentists for an 
extraction or ordinary filling. Detroit family expenditures indicate 
approximately nine and a half visits to the physicians, six and a half 
house calls, and ten dental visits. The cost of these was found in the 
European cities and the ratio applied to the total expenditures borne 
in the Detroit family. This assumes the average state of health and 
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sickness the same in the cities compared. Another shortcoming here 
was that no way was devised of ascertaining what proportion of the 
medical expenditures was incurred by the different members of the 
family. 

Obviously the group of miscellaneous expenditures proved the most 
difficult to state in any terms of equivalents of consumption. The 
outcome again was practically to assume the transfer of the American 
worker to Europe. The method is, therefore, a bias against the 
European standard and takes no account of habits and customs. Yet 
it is in this group of expenditures that individual idiosyncracies, per- 
sonal choices, and indeterminable desires have their greatest play. 
Moreover, the averages are based upon the choices of one hundred 
families and are therefore particularly liable to error on account of the 
smallness of the sample. 

Two methods were considered for dealing with this group of expendi- 
tures. The first was to allow for the whole of this group by a per- 
centage addition to the total obtained from all the preceding sections 
of the budget; that is, allowing the European worker the same percent- 
age of his total expenditure as the Detroit worker for these same items. 
It was assumed that the price ratio for this group was the same as that 
found for the total of the other groups. 

The second method was to apply the usual price ratio method, ob- 
taining prices for as many comparable articles and services as possible. 
But if this were to be applied only those items for which a definite unit 
price was shown in the Detroit budget could be utilized. That meant 
using very few items of miscellaneous expenditures for the weights; 
such as the cost of magazine subscriptions, the evening paper, the 
amount of tobacco consumed, postage spent, number of telephone calls, 
motion picture attendance, number of haircuts, number of streetcar 
fares, laundry charges, and so forth. 

The second method was, however, adopted as tests showed that the 
proportion of the total miscellaneous expenditures which the European 
worker spent on the itemized quantities indicated above did not vary 
greatly from what the Detroit worker spent for the same group of 
items. This percentage was between 18 and 24 of the total budgetary 
expenditures in the European cities as compared with 20 per cent in the 
Detroit budgetary set-up. 

Social insurance in Europe was treated as an actual expenditure and 
estimated as such in the European budget. It was handled in connec- 
tion with expenditures for health and offset against the health expendi- 
tures of the Detroit worker. The Detroit expenditure (premium) for 
life insurance, which appeared to be about 3 per cent of a principle sum 
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equal to 120 per cent of the annual budget, was assigned an equivalent 
purchasing power in the European worker’s budget. The European 
worker’s expenditure for direct taxes was also considered as something 
for which he must budget. ‘‘ Whatever the European worker got for 
his taxes was assumed to be as much as what the Detroit workers who 
pay no taxes got for nothing.” 

In any case, the sums here are so small in comparison with the whole 
budget that it would have been possible perhaps to take no account of 
such expenditures on either side and to rest the final conclusions upon 
the major items—food, housing, clothing, fuel and light—which can be 
expressed in more adequate quantity notations and consequently 
priced with greater accuracy. 


The major results of the study are set forth in the statistical tables 
appended. Briefly summarized, the cost of living in the fourteen 
European cities singled out for the inquiry ranges from 4 per cent higher 
in Stockholm down to 43 per cent lower in Barcelona, than in Detroit. 
In some cities a minimum and maximum range is shown arising from 
certain differences in method explained above. There are apparent 
two extremes of cities from northern European cities to those in the 
south, and further east. Taking the northern European cities the close 
approximation of the costs of living in them to costs in Detroit is note- 
worthy. With Detroit as 100, the cities range themselves as follows: 


ERR SE eee ORR APR aRee OEE 100 
ee ee ce a eee 79-86 
i a leas wy em alownaeins 82-89 
Re SR aap tl ai nha ae 83-91 
re i ea 98-104 
aie chars aban uk au nwanes aes 83 
Reker gh Stead a eat ae 80-87 
Marseilles 75-81 
rt toa eaa Walaa wae mee 61-65 
Ns cag ita tani on le ait 64-67 
SE oor Dina Sette ewe olan 69-73 
in ce Site ar eta Nae 85 
ace eeueua ete ea ieee 64 
I are a es ae 57 
| ES ne Pema pent ney ne areas 65* 


* Excluding direct taxation. 


Obviously, a study limited to such few urban centers in Europe 
should not be interpreted as if it were an adequate comparison between 
European and American costs of living. The International Labor 
Office has called this study merely “‘a contribution” to the problem of 
comparing living costs in the different countries. 
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Furthermore, such a study should not be used as the basis of any 
broad comparison of real wages. It was not a survey of actual ex- 
penditures of European workers’ families in the cities covered. It did 
not, therefore, reflect any particular income (expenditure) level, or 
actual level of wages in those cities. Certainly it would not be fair to 
make broad deductions as to real wages in Europe on the basis of the 
cost of living in a few centers. Every country shows within its own 
borders a considerable diversity of living costs, diversities probably as 
great as those shown between Detroit and the cities covered in this 
survey. 

Primarily, it is as a contribution to the methodology of comparing 
international costs of living that the study will be most worth while. 
The method utilized has been demonstrated as feasible even though it 
could be improved along one or two additional points of technique. 

First, instead of weighting the European prices with budgets of 
general working class consumption in each of the countries where the 
cities were located it would, on the face of it, no doubt have been more 
desirable to establish new budget studies in the cities in question for 
the working class group corresponding to the one in Detroit. How- 
ever, as tests proved, weighting the European prices with different 
budgetary studies not only of working class consumption but of higher 
salaried groups did not seem to make much difference. Apparently 
habits of consumption in Europe are more homogeneous than one 
generally suspects. 

The second element of technique that should be introduced into a 
newer and broader survey is the use of an itinerant commission of 
survey to trail and supervise the inquiry from start to finish so as to 
bring to bear upon it certain qualitative “‘standards of appreciation”’ 
as to what constitutes equivalence of material comforts. In the pres- 
ent study this sort of common standard of appreciation was furnished 
partly by the single expert of the International Labor Office who saw 
conditions in Detroit and visited most of the European cities surveyed, 
and partly by the conference of statisticians: who had supervised the 
national surveys and who met at Geneva and, like a sort of coroner’s 
jury, sat on the results which the International Labor Office experts 
laid before them. Several moot points were thrashed out at this con- 
ference and distinct improvements made in the study. In any new 
and wider survey this conference of statisticians could be turned into 
a sort of peripatetic commission of observation and supervision of the 
study from beginning to end. 
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AMOUNTS THAT WOULD HAVE TO BE SPENT BY WORKERS IN CERTAIN EUROPEAN 
TOWNS IN JANUARY, 1931, IN ORDER TO OBTAIN A STANDARD OF LIVING 
APPROXIMATELY EQUIVALENT TO THAT OF AN AVERAGE WORKING- 


CLASS FAMILY IN DETROIT WHOSE EXPENDITURE WAS 


EQUIVALENT TO ABOUT $1,550 IN JANUARY, 1931 
(Absolute figures in dollars) 












































Total for food, 
: : housing, fuel 
City Food Housing Fuel and | Cloth- jand light, and 
light ing clothing 
3 3 % z 3 
0 Ee ee eee 468 350 100 195 1,113 
Ne ie i ch h een Sins enny Aen ee 387-402 242-328 43 157 
ns beech aahtiernnaen 429-452 242-328 43 157 872-980 
Copenhagen 381 214-322 64-71 193 852-967 
Stockholm... . 402 52 213 1,026-1,101 
i nnctginedighated eekenmernde 2' 340 61 173 872 
Seer ee 465 172-274 69 209 914-1,017 
RS na nédtbvewkwedhednekewaes 427 148-235 51 209 835-922 
ES ced ceietiheriseweeewwanke 385 121-181 30 170 677-766 
PR. «cs ceccaboncesseeeevense 393 156-201 44 117 711-755 
8 6s cn ccaeenhkteineeeaey 389-417 152-165 88-102 133 763-817 
Ce 5 i tee eeneinekeueseneet 446 170 101 191 908 
en hienghnnaeannteiawin 253 178 68 151 650 
CR... uncpindanenaceeewdas ee 274 103 54 127 558 
CS inns aeatesiensaondeenen ee 300 141 59 221 721 
Other expenditures 
Cit Cost of living, 
wy Medical Life Miscel- | excluding direct | Total cost 
expense aagpase laneous es of * 
oc ccmeeebeedesehnetan 61 321 1,551 1,551 
SEES Se rer 44 29-33 268 1,172-1,276 1,222—1,333 
PR ce ehunduceeuneeewes 44 31-34 264 1,211-1,323 1,264—1,382 
Copenhagen 28 45-49 305 1,251—1,349 1,285-1,416 
Stockholm 38 52-56 322 1,440-1,519 1,526-1,613 
OE eee 45 45 224 1, 1, 
ESI 26 44-48 238 1,224-1,330 1,238-1,349 
Marseilles... ... 26 41-45 241 1,145-1,235 1,156—1,249 
Antwerp....... 20 30-32 200 92 945-1,010 
Roti am 23 198 956-1, 88-1, 
Manchester 38 35-37 240 1,071-—1,120 1,071-1,120 
ah Gene awe 39 35 330 ,320 1,320 
Warsaw..... 30 33 233 948 924 
Barcelona... . 22 28 184 775 855 
PE +cu pu dedereneceneues 20 36 235 . 2 ae 
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INDEX NUMBERS OF AMOUNTS THAT WOULD HAVE TO BE SPENT BY WORKERS IN 
CERTAIN EUROPEAN TOWNS IN JANUARY, 1931, IN ORDER TO OBTAIN A 
STANDARD OF LIVING APPROXIMATELY EQUIVALENT TO THAT OF 
AN AVERAGE WORKING-CLASS FAMILY IN DETROIT WHOSE 

EXPENDITURE IN 1931 WAS EQUIVALENT TO ABOUT 


$1,550 


(Base: Detroit = 100) 



































; Total for food, 
City Food Housing Fuel and Clothing housing, fuel 
light and light, and 
clothing 
eee 100 100 100 100 100 
tinea 6 ewkeie ni 86 94 43 81 84 
Serer ree 97 94 71 81 88 
Copenhagen.......... 81 92 43 99 87 
PT . cceccewenad 93 115 52 109 99 
RES 64 97 61 89 79 
3a 99 78 69 107 91 
PED sc eeccesees 91 67 51 107 83 
PD. 6 0:20:04 eer ses 76 52 30 87 66 
ee s4 57 45 60 68 
Manchester........... 89 47 102 68 73 
CS tue secdewnaw 95 49 101 98 82 
PE , cacawnhbennee 54 51 68 77 58 
bc cennsee 58 29 54 67 50 
6: 4saeawenen 64 40 59 113 65 
Other expenditures o etet 
ost of living, 
City | excluding di- ae my of 
Medical Life Miscellane- | rect taxation ng 
expense insurance ous 
OS eee 100 100 100 100 100 
Ee ahi matinee 72 59 84 2 86 
“aaa 72 63 82 85 89 
Copenhagen.......... 46 89 95 87 91 
re 64 100 101 98 104 
Gs ivexcecween 75 80 70 77 83 
- | Se 43 86 74 86 87 
NE 6 aap een 43 81 75 80 81 
PEN. 4 «ce eeenenes 34 59 2 64 65 
Rotterdam........ ia 38 43 62 65 67 
Manchester........... 39 66 78 73 73 
er 66 86 98 85 85 
errr 51 61 73 61 64 
DE. 6s cecseceus 39 52 59 52 57 
RE 33 66 74 65 basen 
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TABLE III 
TOTAL QUANTITIES AND COST OF FOOD CONSUMED PER FAMILY (3.27 ADULT 
UNITS) IN DETROIT AND COPENHAGEN WEIGHTED ALTERNATELY IN 
TERMS OF THE AMOUNT CONSUMED AND PRICES IN THE OTHER CITY 
























































Quantities consumed per Petess : 
- : per unit 
Foodstuffs family of 3.27 units 
(Detroit designation) 
Detroit Copenhagen Detroit Copenhagen 
(1) (2) (3) (4) 
Kg. Kg. Ore Ore 
SCPC CCT CET ET CEST 17.4 321.7 
IR, cos accctecassconen 22.5 } 37.01 273.1 181 
ee ae Cee Rekha enews en mane 7.4 29.17 276.5 194 
EE ae ee en eee 30.2 15.92 221.3 194 
Pork, salt (bacon and ham)........... 24.7 18.47 246.7 200 
Cooked meat (beside ham)............ 7.6 12.49 258.4 248 
ER PSEA RE PER ISIN Renee 7.9 20.24 236.1 115 
LE ETS ene Rn 1.8 1.44 228.6 88 
a nk cad eumeneee edad es 507 .0 389.49 51.8 32 
lit tak ie kere iad dea iad oi ie 30.0 30.28 413.8 294 
OD, no 6c ane eneweeedece 11.6 51.31 186.7 146 
I At te cask at ng OL gee vtace da ac Oe oe 7.3 19.88 278.9 248 
Thc atene & acuiaGual@aaia ened ali’ 22.1 10.37 134.9 156 
| EE eee em earn t 55.0 29.66 247.6 176 
en nce e enema acne 87.0 51.27 39.5 34 
I on oo eed ea eu se eared 236.1 67.00 67.5 77 
a a i an ste ll ell 50.9 230.86 75.0 19 
Dec cates te dear ene hewesne< 88.6 114.48 53.6 42 
so eral i eee a 268 .3 275.60 20.5 13 
ae Ce eeie a gh eniek aban awe awed e 2.3 1.24 603 .0 900 
eo ainda isk a te was ee 14.8 15.76 322.5 428 
Products 
Foodstuffs _ 
(Detroit designation) Col. (1) and | Col. (1) and | Col. (2) and | Col. (2) and 
(3) (4) (3) (4) 
(5) (6) (7) (8) 
yo Kr. . Kr. Kr. Kr. 
OE DS i vccedeusteonecees 55.9: 31.49 
SE MO, COND s v0 cccenscnessee 61.45 40.73 } 110.07 66.99 
ees ras ieee ae dk ye nale 20.46 14.36 80.66 56.59 
CS EEE ee 66.83 58.59 35.23 30.89 
Pork, salt (bacon and ham)........ 60.93 49.40 45.57 36.94 
Cooked meat (beside ham)......... 19.64 18.85 32.27 30.98 
cs ahaa ee wk eee 18.65 9.09 47.79 23.28 
ERIE ES REG SE ee ears 4.11 1.58 3.39 1.27 
0 ae 262.63 162.24 201.76 124.64 
a ht etek aew eee bus eae 123.14 88.20 125.30 89.02 
Butter substitutes. .........cccee. 21.66 16.94 95.80 74.91 
a aie aang pau eee beak wee 20.36 18.10 55.45 49.30 
eateries aa ail So ali asia tat gal 29.81 34.48 13.99 16.18 
eis renee dentiiemew hed 136.18 96.80 73.44 52.20 
"SEES SRT OTE 34.37 29.58 20.25 17.43 
EEO TD 159 .37 181.80 45.23 51.59 
te EE SC aS RE Er 38.18 9.67 173.15 43 .86 
tinct dgcidoetheneekinake 47.49 37.31 61.36 48.08 
rrr 55.00 34.88 56.50 35.84 
Lat ecadenenGanseheuenceuwea’s 13.87 20.70 7.48 11.16 
ML dcvecuecch seaanuneaeeseaws 47.73 63 .34 50.83 67.45 
Dc inttinecenanaddcnemmnae 1,298 . 84 1,018.03 1,335.52 928 .60 
Ratio I: Column 6 
Column 5 =0.784 | Average (geometric) =0.738 


Ratio II: Column 8 =0.695 , °F 73.8 per cent of Detroit prices. 


Column 7 
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TABLE IV 
RATIO OF FOOD EXPENDITURES IN VARIOUS CITIES TO EXPENDITURES IN 
DETROIT 
Cit Detroit Other town Geometric 
y weights weights average 
Copenhagen 78.4 69.5 73.8 
th. <ceb ec atehhabidiee eae dee ek edie 82.3 67 .6 74.6 
Frankfurt........ 93.5 75.1 83.8 P 
Stockholm 89.8 73.9 81.4 . 
Gs Alaa tne toate 70.5 47.6 57.9 
etn eladiate ene 9 81.4 83.6 \ 
SE 78.5 72.7 75.5 . 
Antwerp............ 74.3 63.1 68.4 1 
Rotterdam 81.4 67.8 74.3 
Manchester 77.0 67.7 72.2 s 
aaa 81.9 80.7 81.3 f 
eas 62.6 44.1 52.5 
a eck veces tari le Nad a eae ian to 51.5 45.7 48.5 t 
Pt doce ct baRWhenee weserad stabs eat 58.4 50.0 54.0 
- 
TABLE V Cc 
EFFECT OF DIFFERENT CONSUMPTION WEIGHTS ON THE RESULT OF THE COMPARISON OF 
FOOD PRICES IN TWO COUNTRIES * I 
Group and | Number Prices used t Consumption weights used ¢ Result of ~ 
series | of food- the “ideal” 
number of | stuffs formula I 
compari- | consid- (prices in 
son ered Base town Other town Base town Other town — ¥ t 
- f 
(1) (2) (3) (4) (5) (6) (7) 
I: (1) 29 Detroit Berlin Detroit workers German workers spend- t 
ing per man-unit in 
1927-28: C 
RM. 1,156.60 74.8 
(2) ” as ™ " German officials spend- I 
ing per man-unit in 
1927-28: t 
RM. 3,409.65 75.8 
(3) ” - Frankfort on _ ? German workers spend- fi 
the Main ing per man-unit in 
1927-28: C 
RM. 1,156.60 83.8 
(4) = a ” "= mm German officials spend- c 
ing per man-unit in 
1927-28: s 
RM. 3,409.65 84.9 
Kr. Zl. 
II: (1) 20 Copenhagen | Warsaw Copenhagen 2,600 ) Warsaw work- 832 79.1 
(2) ” ” pa families 4,250 ers spending 500} 79.9 b 
(3) = = a spending per} 1,300 per man- 1,550 78.2 A 
(4) - = sa man-unit 4,250 unit in 1932 1,550 77.4 f 
(5) - 7 ce in 1922 1,300 about: 500 80.8 ‘ 
about: c 
ie 
Kr. F. Mks. 8 
III: (1) 20 Stockholm Helsinki ) Stockholm 1,570 ) Finnish work- [ 6,440} 73.2 a 
(2) 26 25 * families 2,250 ers spending | 4,530) 71.1 8i 
(3) - Kes ri spending per | 1,140 per man-unit } 9,810) 73.0 
(4) oa = - man-unit in } 2,250 in 1920-21 9,810 72.6 ¥ 
(5) - ie " 1922-23 1,140 about: 4,530 71.5 tl 
about: 
| | s 
* From International Labor Review, September, 1932. T 
t Prices as supplied by the statistical authorities of the countries concerned. The original data used are reproduced oO 
in the appendices to the respective town reports in the Office study. h 
¢ The consumption weights are derived from the sources given in the footnotes to Table I of the respective town 2 
reports in the Office study. The lists of articles included are so established as to include the largest possible number of ti 


foodstuffs appearing in both budgets, taking into consideration the prices available. 
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AN ORDINAL INDEX OF CORRELATION 


By G. P. WatTKINS 


The use of numbers indicating rank or position is not unknown in 
statistical analysis and exposition, and the median, or middle position, 
which is the average pertaining to this type of numbers, is quite famil- 
iar. Such numbers are worthy of more systematic consideration and 
should have a more distinctive name. The latter is furnished by old- 
fashioned arithmetic, which distinguishes ordinal from cardinal num- 
bers. More needs to be said about the use of ordinals in statistics 
generally, but this article is sufficiently occupied with the consideration 
of the possibilities of an ordinal index of correlation. 

The methods of ordinal analysis are believed to be especially applica- 
ble to economic studies, that is, to a region where quantitative data are 
so often very heterogeneous and the unit of measurement so largely 
pecuniary—a unit which does not lend itself to “exact” science— 
that the quantities obtained do not always afford satisfactory premises 
for mathematical deductions of the usual kind. 

As statistically developed, correlation is the concise expression of 
the interrelation of two series of quantitatively determined attributes 
or items, or of two frequency distributions, as brought out through 
pairing or through cross classification. A “‘scatter” diagram presents 
the basic situation to the eye; and a “‘correlation table’’ (cross classi- 
fication in terms of two frequency distributions) does the same sort 
of thing, though without giving all the detail. The measurement of 
correlation is entirely a matter of interpretation and condensation of 
such numerical data. 

The two frequency distributions may as well be two ordinal series.' 

1 The idea of using ordinals or ‘‘ranks” as the basis for computing correlation coefficients is developed 
by C. Spearman, the most pertinent of his contributions being ‘“‘The Proof and Measurement of the 
Association between Two Things’’ (American Journal of Psychology, Vol. XV, 1904) and “ Footrule 
for Measuring Correlation" (British Journal of Psychology, Vol. II, 1906). He switches from ordinal 
conceptions, however, and applies Pearsonian methods in his final analysis. Of collateral interest, also, 
is a series of articles by A. S. Otisin Vol. IV of School and Society (1916), ‘‘The Reliability of Spelling 
Scales, Involving a ‘ Deviation’ Formula for Correlation,” which develops, on the basis of median devi- 
ations, certain partial alternatives to Pearsonian methods. It appears that ‘“‘rank’’ methods are in con- 


siderable use in psychological and educational studies. Truman L. Kelley, Statistical Method, deals 
with Spearman's formula incidentally. The general statistical textbooks of Chaddock and Day touch 
the subject rather casually. 

Since the completion of the manuscript here printed, certain articles by H. Striefler in the Deutsches 
Statistiches Centralblatt for July-August and September, 1931 (Zur Methode der Rangkorrelation nach 
Ténnies) have come to the writer’s attention. The method described is legitimately and consistently 
ordinal, but diagrammatic rather than directly numerical in its development. Tdénnies appears to 
have fixed on 5 groups per series as basic and does not provide for taking into account all possible rela- 
tionships of the pairs (of the 5 groups). Striefler (referring in this connection to an unpublished manu- 
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Thus classification is pushed beyond itself to become the individual 
ranking of each specific item. The scale in terms of absolute quantity 
thereby drops out. The density of distribution will perhaps usually 
vary in about the same way for two related series of an equal number 
of items; but it may be more to the point to find that, if ordinals are 
used, it is unimportant that the frequency distributions be either regu- 
lar or similar. 

The interrelation of two ordinal series—after being put in parallel 
columns, the items of which may conveniently be arranged so that one 
series is in regular 1-2-3 order and the other in such arrangement as 
results from pairing with the controlling series—may be expressed nu- 
merically as described below. But the significant comparison of ordi- 
nal series is not dependent upon the computation of a numerical index. 

Displacement across the median. If the relation between two series 
of ordinals is-a perfectly chance or random matter, then, among other 
things, the first half of one series (as arranged in regular order) will be 
paired with a set of numbers from the other (or subordinated) series 
whose sum is approximately one-half the sum of the series. A 
marked departure from the division of the items of the subordinate 
series into two parts equal in number whose sums are equal indicates 
correlation, either negative or positive—positive as the sum of the ordi- 
nals paired with the first half of the regularly arranged series approach- 
es the minimum obtainable sum for half the series (that is for half of the 
regularly arranged series, the first half) and negative as this sum ap- 
proaches the possible maximum (that for the second half of the regu- 
larly arranged series which is composed of the larger ordinals).! 

Upon this basis an index of correlation can be computed.?. But this 





script by Kurt Pohlen) develops the method for more groups and for all pairings. Pohlen’s method (as 
distinguished from Ténnies’) moreover, gives the coincidence of extreme ranks greater weight than that 
of intermediate ranks. 

1 Since attention to the items paired with the second half gives a complementary result, the com- 
parison may best be made for both halves and thus become self-checking. Moreover, since there is 
no ground for a preference as to which series shall be regularly arranged or controlling, and since results 
differ according to which is so used, a numerical index should be the average of the displacement across 
the median as computed with one and then with the other series controlling. 

2 The index is the ratio of the displacement across the median in the second-term series, as averaged 
for the two series alternately thus subordinated, to the maximum possible divergence of the halves of 
the two series. The maximum is shown by the regularly arranged, or controlling, series. The paired 
items in the subordinate series may conceivably arrange themselves also with perfect regularity, either 
in the order of the controlling series, thereby showing 100 per cent positive correlation, or in exact re- 
verse order, thereby showing 100 per cent negative correlation. 

Ordinals constitute an arithmetical progression. Advantage may be taken of this in computing 
and checking, especially in relation to a correlationindex. The sum of a series of ordinals is equal to the 
product of one-half the number of items in the series times the sum of the highest and lowest ordinals 


365 
(the latter being 1 in this case). For example, if there are 365 ordinals in the series its sum is - x 


(365+ 1), or 66,795. Partial sums of a series of ordinals, taken all together, must equal the same 
amount. Sums of parts of series in regular order may be similarly computed. 
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method is crude, since it takes account of displacement of rank only as 
it carries the members of a pair to opposite sides of the median. It 
appears likely that, the longer the series, the greater the need of using 
some method that takes account of displacement in greater detail. 
The across-the-median method is perhaps mainly of collateral interest.' 

More detail can be brought into the calculation, either by utilizing 
further divisions of the percentile scale (of which deciles are perhaps 
to be preferred) or by computing individual displacement away from 
a perfect matching of the two series compared. 

Specific displacement. By the specific-displacement method the 
differences in ranks, with plus or minus signs, are obtained for the 
members of each pair of ordinals. The ordinal series, of course, 
begin with 1. The sum of the plus and of the minus differences must 
be the same, the differences being thus self-checking. 

With a random distribution of one series of ordinals in relation to the 
other (indicating zero correlation) the sum of differences (signs disre- 
garded) will be at the half-way point between the maximum possible 
sum, indicating perfect negative correlation, and a zero sum, indicating 
perfect positive correlation. Hence the departure of the actual sum 
(signs disregarded) from one-half the maximum possible sum (signs 
disregarded) is the numerator of a fraction that yields a proposed 
measure of correlation. 

The denominator of this fraction (or the divisor) is one-half the 
maximum possible sum. 

Correlation is indicated as negative or positive according to whether 
the actual sum of differences is nearer the maximum possible sum or 
nearer zero. 

The maximum possible sum of differences between ordinals can be 
obtained by pairing the ordinals in reverse order for subtraction. It 
can also easily be computed by means of arithmetical progression. Its 
mathematical derivation is as follows. 

With the differences derived from two regularly arranged series of 
ordinals that are in reverse order (each series beginning with 1) the 
difference series (the items of which, with signs disregarded, add to the 
maximum possible sum of differences) constitutes an arithmetical pro- 
gression in steps of 2 each. This difference series contains the same 
number of items as either ordinal series, and it passes through the zero 
point and is half plus and half minus. Hence it may conveniently be 
regarded arithmetically as two identical series (arithmetical progres- 

1 Ordinal analysis has been used as a measure of correlation and otherwise by the writer in certain 


reports of the Federal Trade Commission, and developed progressively in that connection. See reports 
on the Grain Trade, Vols. VI and VII, Cotton Trade, and Open-Price Trade Associations, for uses made of 


the across-the-median method. 
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sions) one plus and the other minus, both beginning with 1 or both 
with zero. The smallest difference item (disregarding signs) is zero if 
the largest ordinal is an odd number, and 1 if the largest ordinal is even. 
The largest difference is 1 less than the largest ordinal. The number 
of items in each of the difference progressions is half the largest ordinal 
number (and also of the number of items in the ordinal series) if that 
is even and if the differences, therefore, include a+1 and a—1. In 
principle the same rule holds for an odd largest ordinal, but it is proper 
and convenient to include the zero (which in this case is the smallest 
difference) in both difference series or progressions. Hence the num- 
ber of items in each of the two difference series is half the next higher 
integer if the largest ordinal is odd. 

Therefore, according to the formula for computing the sum of the 
items of an arithmetical progression, namely, that it is the product of 
one-half the number of items in the progression multiplied into the sum 
of the largest and smallest items, the maximum possible sum of differ- 
ences may be computed directly from the ordinal series. The fraction 
used below becomes 4 instead of 14 because the difference series is 
divided into two progressions. If 

F denotes the maximum possible sum of differences, and 

g the largest ordinal if even, and 

h the largest ordinal if odd, then, for an even number of ordinals, 


2 
P=Ygl(9-1) +114 Molg—)+11=5 
and for an odd number of ordinals, 
h+1)(h—- 
P= (h+ Dh-1) +0144 (A+ (Ch 1) +0] =“ VO—Y. 


Arithmetical examples of the above described numerical relations 
are presented in a footnote.! 


1 The following comparative examples—for series of 11, 10, 9, and 8 items—may serve to clarify the 
numerical relations of the fundamental series. 

















Sum of ordinal series 
ETE OTE PERT TE TT Te eee 54%X(11+1)=66 
REIS NESE SER RAINE Sanaa» bree Yeap 5 X(10+1)=55 
inn eC eee Re ekwhae se oe ON RS 44%X<( 94+1)=45 
ER ee eC a 4 X( 8+1)=36 
Sum of corresponding maximum- 
difference series 
NN ERR EE ee ee ee eee er ee %xX10X12=60 
Ns i t:6 od ca a enmeak we sean SKN 44X10X10=50 
all hi ng eh eae bea eee 4X 8X10=40 
I no a ed de inch eae neti ang eteasian mien 4X 8X 8=32 
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Whether the smallest or the largest items in the two original series 
are assigned first rank makes no difference in the result except as 
regards the plus or minus sign prefixed to the index; and it is entirely 
arbitrary or conventional which direction of correlation shall be called 
negative or positive. But the differences and their sum are affected 
by inverting one of the ordinal series (not both) in making the above 
computation.! Hence the average of the results of the two alterna- 
tives should be taken to arrive at the index. But the inversion of one 
series of ordinals gives directly a result that carries a sign the opposite 
of the first one, hence the figure that can be added to (or averaged with) 
the numerator of the correlation fraction above described is the com- 
plement of this alternative figure, or the difference between it and 
half the maximum possible sum of differences. The final index may 
conveniently be computed by adding the two numerators (with due 
regard to the significance of their signs) and using the maximum 
possible sum of differences as the denominator. Algebraic formulas 
follow. 

With the value of F (the maximum possible sum of differences) 
already defined, and with 

> denoting summation with signs disregarded, and 

Zi any item of the one ordinal series, and 

Yi any item of the paired ordinal series, then the first stage of the 
formula for the specific-displacement ordinal index may be shown thus: 

2 (tu — ya) — YF 
l6F 

However, the result of inverting one of the ordinal series (either one) 
before obtaining the actual difference series should be taken into ac- 
count. 

With y1 denoting the item in the inverted y series that corresponds 
(after inversion) to any item yi of the direct series, then, in order to 
include in the formula, by way of averaging (dividing the combination 
by 2) the result of inversion (and also the reversed significance of the 
negative or positive sign in the two results) the formula becomes: 

(2 (ta —Yyua) — YF] —[= (ea —Yoa) — YF), 
F 
1 By the specific-displacement method arrangement with reference to a half-way point makes no 
difference and there is no necessity of comparing a regularly arranged with a subordinated series 
(though it may be convenient) since the computation shows the specific numerical relation between the 
positions of the two members of each pair of items. But the inversion of one ordinal series does not 
result merely in a negative index equivalent to the positive index obtained before such inversion, unless 
the two series of ordinals are identical as paired or are exactly the reverse of each other. The relations 
of the results of inversion under different arrangements of the ordinals might well be further studied. 


The computation of an index on the basis of both approaches gives the benefit of averaging, of course, 
and perhaps also that of compensating for reciprocal lop-sidedness in one-way computations. 
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It should be noted that the second half of the numerator is usually 
(though not necessarily) negative if the first half is positive; so that the 
arithmetical effect of the combination of the two is usually that of 
addition. On page 147 the operations involved in the derivation of the 
index are shown arithmetically. Illustrations of the difference series 
involved are shown in the footnote on page 145. 

The result obtained by the specific-displacement method is the or- 
dinal index of correlation that is chiefly discussed in the following pages. 
The term ‘‘coefficient”’ is felt to be too ambitious for any form of the 
ordinal index. 

Decile-grade displacement. Much detail can be used in the compu- 
tation without taking account of individual specific displacements. 
With one series arranged in regular order and divided into 10 equal 
parts, the number of steps away from complete matching by decile 
grades may be computed. The sum of the displacement thus measured 
is then related to the maximum possible amount of corresponding decile- 
grade displacement. 

If the items of the series are 10 in number, this procedure is identical 
with that of the method of specific displacement. For 10 items, the 
maximum possible sum of differences of position between paired items 
is 50. With zero correlation the sum of differences between ordinal 
pairs is 25; and if the sum of differences is greater than 25, there is 
negative correlation in the ratio of that excess to 25; and if less, posi- 
tive correlation similarly. 

If the number of items is 100, then the maximum possible sum of 
decile-grade differences is 500; and this maximum is always in direct 
proportion to the number of items in the series. The actual displace- 
ments will presumably be 10 times as numerous (or in proportion to 
the increase in the number of items) varying, of course, with the degree 
of correlation exhibited. 

It should be noted that, for example, where an ordinal in the second 
decile grade is paired with an ordinal in the 6th grade, the displacement 
is 4 units. 

In using this method it is obviously convenient to have series of such 
length that the number of items is a multiple of 10. Other divisions 
of the percentile scale might be used similarly, such as quartiles. 

The use of the decile-grade instead of the specific-displacement 
method is favored by the fact that the variation of the number of items 

in the ordinal series has a significant effect on the strength of the 
indexes obtained. Where indexes are computed for series of varying 
length, the effect of close distribution of the items at the middles of 
the series upon ordinal differences would evidently tend to be greater 
the greater the length of the series. Hence there is occasion for the 
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use of the standardized decile-grade method wherever series of different 
length are to be compared. Indexes derived by the specific-displace- 
ment method for series of the same length, however, are entirely 
eligible for comparison among themselves.! 

The use of the decile-grade method involves some averaging of 
positions, with loss of the effect of some small differences, such as oc- 
curs likewise in the use of frequency distributions. There is an ad- 
vantage over the latter, however, due to the relative character of the 
percentile scale. The degree of condensation (and of the averaging 
involved) is also made constant for all series by using decile grades. 
Size classification thus ceases to harbor an element of arbitrariness.” 


1 The possible difference in the significance of a point per cent in ordinal indexes at the upper, middle, 
and lower portions of their size or scale of values is another matter, and not unimportant. Accidental 
or chance factors may be expected to affect the different parts of the scale differently, perhaps especially 
where there is an approach to the absence of either positive or negative correlation. Moreover (or 
especially) resistance may be greater (or elasticity less) as the 100 per cent limit is approached. Such 
considerations affect the interpretation of the ratio as a coefficient, but not as an index for comparative 
use, where the requirement is that the scale be constant in meaning from index to index but not neces- 
sarily have equal value (though the variation in value should be regular) for units at its different parte. 
In other words, the parts of the scale of an ordinal index may need to be read differently. The registra- 
tion of the forces tending to produce perfect correlation may be subject to a principle of diminishing 
returns. 

2 Examples of the arithmetical manipulation of the differences obtained by both the specific-displace- 
ment and the decile-grade methods may best be shown together. For this purpose 20-item series for 
area and density have been made up (see Table II) to cover the original 13 states, Vermont, Maine and 
West Virginia and the four others earliest admitted tothe Union. Itis convenient to compute the decile- 
grade differences after translating longer series into the appropriate number of 10-item series. The 
series and differences by the two methods are then as follows: 


























Decile-grade-method 
: Specific-dis- 
Cont placement-method Area controlling 
differences 
State 

Grades Differences 

: Series as} Area : As Area 

Area} Density shown | inverted Area | Density shown! inverted 

I icin oon eee ae ee 1 17 +16 — 3 1 9 +8 —1 
North Carolina............. 2 13 +11 — 6 1 7 +6 —3 
da knee ane kee" 3 5 + 2 —13 2 3 +1) —6 
EE SRE 4 18 +14 +1 2 9 +7 0 
Ps son sscccstons 5 6 +1 —i0 3 3 0} —5 
ae 6 14 + 8 —!} 3 7 +4 —1 
er 7 12 + 5 —2 4 6 +2) —1 
ie i aie 8 7 —1 — 6 4 4 0} —3 
IDS és 9: ius ek Hausen 9 11 + 2 —1 5 6 + 1 0 
TR eee: 10 20 +10 +9 5 10 +5 +4 
South Carolina............. 11 15 +4 + 5 6 s +2) +3 
West Virginia.............. 12 10 —2 +1 6 5 —1 0 
RET RR 13 — § 0 7 4 — 3 0 
nid a acepnken st 14 19 + 5 +12 7 10 + 3 + 6 
New Hampshire............ 15 16 +1 +10 8 & Oo} 6+ 65 
Massachusetts............. 16 2 ~-l4 —3 8 1 —7—2 
Ne hie gone okereae es 17 3 —14 —1 9 2 —7 0 
18 4 —14 +1 9 2 —7 0 
RRR RE EE 19 9 —10 +7 10 5 —5 +4 
ee 20 1 —19 0 10 1 — 9 0 
+ ee -— { + { +$ { “30! { 733 
— cai ine —79 —46 —3 —22 
PN ack nsdentanmnknenen 210 210 158 92 110 110 78 44 
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The specific-displacement method is the proper basis for an analysis 
designed to develop the character of ordinal methods as such. The 
indexes discussed below, moreover, are for series of substantially the 
same length, that is 49 or 48 items, except so far as they are shortened 
experimentally to show the effect of extreme items on computations. 

The United States afford interesting possibilities of concrete illus- 
tration of correlation analysis on the basis of statistical series for the 
states, which series are, of course, of rather nondescript character; 
indeed, some lack of substantive significance in the relations of the 
series here used may increase their illustrative serviceability. 

Detailed ordinal and pre-ordinal series for certain computations and 
comparisons are shown in Table II, where the consideration of the 
irregularity of the absolute intervals (for population density and area) 
corresponding to the ordinal intervals makes the presentation of such 
details essential. The method of computing the index is indicated in 
the present section merely by showing the stages of manipulation of 
the totals derived from four such state series; namely population in 
1930, 10-year absolute increases in population, corresponding per cent 
increases, and density. 

More than four combinations of the four ordinal series are possible, 
in fact six. There is seldom occasion to exhaust such possibilities, 
although the limitation of computation to a few comparisons precon- 
ceived to be important or to involve definite causation is, at least in 
economic and social statistics, not always wise. 

Certain repetitions are retained in order to indicate fully the de- 
tailed processes. It has previously been noted that the sum of plus 
and the sum of minus differences (shown in the first two lines) must be 
equal. The reversal of signs as between the last two lines is in accord- 
ance with the fact that the larger the sum of differences (disregarding 
signs) the less the degree of correlation. 

It is important to emphasize the point that in the use of state series 





The maximum possible sum of differences for a 20-item ordinal series is 200, and for 10 items, 50. 
Since there are two 10-item series in the decile-grade columns, the maximum possible sum of differences 


for these series is 100. 
Comparable with these maximum series there are, for the specific differences, numerator elements in 
the correlation fraction of 158—100= +58 and 92—100= —8, of which the complementary difference is 


150 
+92. The combined correlation fraction is thus 900° and the index —75 per cent. 
For the decile-grade differences the numerator elements are 78—50=+28, and 44—50=—6, of 
72 
which the complementary difference is +44. The combined fraction is 100" and the index —72 per cent. 


The corresponding specific-displacement index for the 49-item area and density series (Table II) is 
—70 per cent. 

After assignment of the decile-grades, the differences obtained are numerically as specific as by the 
specific-displacement method, but are for two or more pairs of 10-item series instead of for a single pair 
of longer series. 





ae 
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the elimination of extraneous factors is impossible, though the compu- 
tations may sometimes be greatly improved by reducing the series to 
appropriate relative numbers. In physics the relation between degrees 
of heat and the expansion of a metal, for example, may possibly be 


TABLE I 
COMPUTATION OF THE INDEXES 


















































For absolute For per cent For absolute For per cent 
increase and increase and increase and increase and 
population population density density 
Ordinals Ordinals! Ordinals| Ordinals 
Largest | of one | Largest | of one | Largest | of one Largest of one 
figures | series | figures | series | figures | series | figures | series 
first reversed| first soveraely first reversed| first | reversed 
| 
y 
Sum of plus differences.| +142 +564 +343 +451 +269 +518 +379 +439 
Sum of minus differ- 
Be ackcuucenaeae —142 —564 —343 —451 —269 —518 —379 —439 
Combined sum..... 284 1,128 686 902 538 1,036 758 878 
Subtract half the maxi- 
mum possible sum . 600 600 600 600 600 600 600 | 600 
Difference (+ or—).| —316 +528 — 86 +302 — 62 +436 +158 278 
Complement of differ- 
ence for reversed 
RS 66000 tawnen — 72 —298 —164 —322 
Algebraic sum of last 
two items.......... —388 —212 —226 —164 
Index (ratio of sum to 
RS a a bs ecole +.32 +.18 +.19 +.14 




















shown with extraneous influences safely out of consideration. But the 
term correlation—as it is coming to be used—is hardly appropriate for 
so definite and certain a connection. While the social sciences may 
easily provide better series than those for the 49 states (including the 
District of Columbia) above used, they never make it possible to ap- 
proximate the conditions of the physical laboratory. Usage of the 
term correlation should perhaps recognize this difference—although 
the biologist may, from his middle ground, object. 

In general, correlation is at best related to causation as collateral 
kin of a different blood mixture, though the difference due to admix- 
ture may be slight. A chief interest of correlation studies consists in 
showing comparatively slight connections and such relationships as 
persist through, though weakened by, the incidence of miscellaneous 
and extraneous and haphazard influences. 


The irregularity of the absolute intervals between adjacent items of 
the pre-ordinal series naturally suggests itself as the principal objec- 
tion to the elaborated use of ordinal methods. The illustrated series 
of Table II present great irregularity, which is conveniently expressed 
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TABLE II 
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ORDINAL AND RELATED SERIES FOR THE AREA AND DENSITY OF POPULATION 
OF THE 49 STATES (INCLUDING THE DISTRICT OF COLUMBIA) IN 1930 
































: esl Cumulatives of 
: 2 Area 1 Coe ordinals for 
States (in order of area) oqare from state | preceding 
next above! differences Differences! Arens* 
Rnd ekéwahindeeeseekebeanetens tua 265,896 er =— wad is 
i a a ieee alin ala naa ward kite 158,297 | 107,599 1 1 1 
NG io i neice bk Ramee eee aes 146,997 11,300 5 6 3 
i niet nc ee cheetah onan eeee 122,634 24,363 2 8 6 
Gd a cariiik a cn pas ak graube ania 113,956 8,678 7 15 10 
a aon aria: ihe naan a wae ie eee 110,690 3,266 15 30 15 
ETI REET IE ARS CRE ENE 103,948 6,742 9 39 21 
I 6 cit heed oe Neh eE ie Ree eee 97,914 6,034 11 50 28 
lire ait aiacdiea als ae ial wee abhi 96,699 1,215 27 77 36 
ee a Re ie eee ee ei ales 84,990 11,709 4 81 45 
NE aod i anclcnsed hist aibnkaewn eke 84,682 308 43 124 55 
te et eed wed ak wben eee J 794 33 157 
EN IEEE SE IED ate Pee RET pe 82,158 1,730 24 181 78 
SSE rrr 77,615 4,543 12 193 91 
eel ce dee nana een eines aad 77,520 95 46 239 105 
is dee es raphe e nan eee 70,837 6,683 10 249 120 
ay i ehh een enw ekee 70,057 780 34 283 136 
gail ete ata aay ch menenak gene ae 69,420 637 37 320 153 
ack da sgh cede aewnewnred 69,127 293 44 364 171 
Gocome Pet tadignla malbra diate Ads cena 59,265 9,862 6 370 190 
Di ius ode athhaeeteceeetes6eaeeeen J 599 39 409 210 
ead ab hehe NE eu ae eaee ah 57,980 36 445 231 
ei ue eee abn an Gabaeunk den 56,665 1,315 26 471 253 
LCs i bnn pen ceede Case adeaanee in 56,147 518 40 511 276 
bo ia crea ckbeneeebews baeewd Y 81 47 558 300 
ERE SS EP ripe Pee eeeney eee are Fees 53,335 2,731 19 577 325 
Ne oe bg wid Sad wake NRA 52,426 909 32 609 351 
sd os ic a tin Kaew ie bratcaacat 51,998 428 42 651 378 
a a aa aera 49,204 2,794 17 668 
I 2g i ak acu Sued ari inal Wawa Samia Ra 48,506 698 35 703 435 
ak dedi Cine are Wa wecigeaese aM 46,865 1,641 25 728 465 
6 6g bk oui ee oe ee Oa 45,126 1,739 23 751 496 
iid once nana Aditeceaneeoeee 42,627 499 21 772 528 
eh ee et GRE Came a aS 42,022 605 38 810 561 
a ical a5 diah'g. ees a repeal 41,040 982 31 841 595 
6s wckt met eenenaeeeatas eens 40,598 442 41 882 630 
ei ade supa beak wna enue 36,354 4,244 13 895 666 
ES peer error ae 33,040 3,314 14 909 703 
a cc cnanaeweh aie cee ew aie 30,989 2,051 22 931 741 
a da tiord attra acelin ari ig ala Oe 24,170 6,819 8 939 780 
i aa ce hae ct wad ierwids A 12,327 11,843 3 942 820 
i he eet ken mn nakdwne oe eee 9,564 2,763 18 960 861 
CE SESE Ce ripere 9,341 223 45 1,005 903 
el and cca neko neeats oeme-ee 8,266 1,075 30 1,035 946 
Paes Chen hie hae een eee teen 8,224 42 48 1,083 9 
6 en eben we ce hed aeeen ek eo en 4,965 3,259 1d 1,099 1,035 
NE ee aie canis Ween ya Aen 2,370 2,595 20 1,119 1,081 
Ee 1,248 1,122 29 1,148 1,128 
PT SOD, 6 casvdcencweesensen 70 1,178 28 1,176 1,176 
| 3,026,789 | 265,826 1,176 | 








* The ordinals cumulated are one less than for the number of states in order to match the number 
of differences. 


by the differences between the items as arranged in the order of size. 
The areas arranged in order of size, the corresponding differences in 
area, the ordinals for the differences, and cumulative ordinals for both 


series are shown in the first part of the table. 


The order of the differ- 


ences does not conform to that of the areas, though there is evidently 
some tendency for the especially larger differences to be associated 
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TABLE II (Continued) 


























Density of Difference | Ordinals Cumulatives of 
States (in the order of UN — ay in density for ordinals for 
density of population) Btn nel from state | preceding 
mile) next — ifferences Differences) Density* 
District of Columbia. .......ccccccccccce 6,955.27 — ve — 
RRA IP SPA ee 550.88 | 6,404.39 1 1 1 
a ean sorkcblard cua euaen oe 514.11 36.77 6 7 3 
cick nehtednikseenrebeawdl 491.41 22.70 yg 16 6 
es hares alana 323 .65 167.76 2 18 10 
a a ae ae nk hale mw ale 255.83 67 .82 3 21 15 
ER i ci chee eee sna ee ae NawON 213.43 42.40 5 26 21 
ee Mittncaskeknckths a eesane sean 161.96 51.47 4 30 28 
pti caddaen ieee tiweehaed a eane 134.66 27 .30 8 38 36 
aces nen Cue enaieedeienaen 132.35 2.31 23 61 45 
ed cece ckebancdke censeweceem 100.58 31.77 7 68 55 
Indiana...... cheba wianesdeeneken bone 89.08 11.50 11 79 66 
a he aa a a atari dl 83 . 52 5.56 14 93 78 
ds ct nvh naked Cea dens aeeee 71.54 11.98 10 103 91 
cea c ae nen hawker tisa need 64.40 7.14 13 116 105 
SERRE EERE eae ae ee eee penen pee 62.27 2.13 24 140 120 
REESE Ae 60.47 1.80 25 165 136 
itt. esd sieusdreteraceusenee 56.81 3.66 21 186 153 
I ea an ae ace gate a ee 56.11 70 37 223 171 
wea dian mae kmh wee eee 52.42 3.69 20 243 190 
i a te id te eed ad Ree eile a 52.28 .14 47 290 210 
a id oa ie as dla sll ww che ca a 50.89 1.39 29 319 231 
6 ar ean oa caaa abe 49.81 1.08 33 352 253 
ECS cdedkwrckeunetensensaneeakee 49.08 .73 35 387 276 
Dit snGcuatcbtaiaeecetanees sagoen 44.01 5.07 17 404 300 
sn an dnd cbweeee AUNae nee 43 .33 .68 38% 442% 325 
8 od weencceee Kees sueeea aa 42.89 44 42 484h4 351 
ae eee Ne tebe 37.60 5.29 15 4996 378 
ee 35.86 1.74 26 525% 406 
ee oe be eee aae 34.77 1.09 32 557% 435 
lied ake Sarda 34.20 .57 41 59814 465 
oe act eehdeke ahead eae wee 30.28 3.92 i9 617% 496 
te anc a aon cleata waneN ew seme 25.03 §.25 16 633 528 
EE Sas oni 466 oh Cae eke ted eee ere 24.14 .89 34 677% 561 
A a aes dae we eran caer a a 22.89 1.25 30 697% 595 
Pt ccd caddivethnnewhenewauk ene 22.62 .27 43 740% 630 
Dict hwi eis ceded weetad bheenemed ae 21.91 71 36 776% 666 
RL a 6 akc aed ae we begied NASM WS 17.78 4.13 18 794% 703 
EEE ETE ER en ee rene 9.96 7.82 12 806 b4 741 
es cee ule Cid ance nn a awee 9.86 .10 48 854 780 
Ns 66. ing ckcm cb eh Ee Aa e eae 9.61 25 td 89814 820 
i cai aedekecew ab eeeaaee 8.93 68 38% 937 861 
Dc. een seadekeanaten wreaaaed 5.98 2.95 22 959 903 
kin tcc ti eee eam ae ne anda ares e 5.31 67 40 999 946 
ie eicice cic mreida a Wem aaa a een 3.82 1.49 27 1,026 990 
ico micwweas abe k wanna eae eee 3.66 16 46 1,072 1,035 
ick eatah endear aeteheeoue 3.45 21 45 1,117 1,081 
Ne ered a aii eit eee age anee 2.30 1.15 31 1,148 1,128 
REE eee eee a nae a .82 1.48 28 1,176 1,176 
1,176 

















* The ordinals cumulated are one less than for the number of states in order to match the number 
of differences. 


with the especially large areas. If there were an exact correspondence, 
the cumulated ordinals for the differences would be identical with the 
cumulated ordinals for the areas. At the 24th item, however, the 
cumulated ordinal for differences is more than five-sixths greater than 
that for areas. The importance of historical accident is suggested by 
the position of the thirteen original states. No very close relationship 
of the size of the differences to the size of the states is to be expected.’ 


1 A complication in the details of the computation may result from there being several equal values 
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The ordinal index of correlation between the two series, for area 
and differences in area respectively, is +20. The Pearson computa- 
tion gives a coefficient of +58. 

In the area series there is some small degree of (relative) concentra- 
tion. There are 9 instances in the 50,000—60,000 class—more than in 
any other equal range. This naturally tends to cause rather small 
differences to be numerous in association with the middle ordinals of 
the area series. 

Numerical data for density and differences in density of population 
are shown in the second part of the table. In this case the cumulative 
ordinals for the two series are closer together at the 24th than for the 
area series, that for differences being only one-third larger than that 
for density. There is a fairly consistent increase in the frequency of 
smaller differences in density with increasing sparsity of population. 

Both these distributions are more regular than those for area. 
Consequently the ordinal and Pearsonian computations might be ex- 
pected to yield results closer together. The ordinal index is +26 
and the Pearson coefficient is +59. 

Since the Pearson coefficient is alleged to understate the degree of 
correlation where the distribution is not rectilinear, it would seem that 
the ordinal index is weak.! This will perhaps be found to be largely 
a matter of the effect upon indexes of differences in implied weights for 
the extreme variations and for the closely placed items near the mode. 

Critics of the use of ordinals are too much concerned with the uneven 
spacing of the items in the pre-ordinal series.2 Such greater or less 
irregularity of intervals is largely due to the small number of instances 
that are likely to be used in ordinal series; and so far calls for nothing 
more than a warning against too much reliance on small numbers— 
which may be all there is to work with. The location of the greatest 
irregularity—that is, among extreme values—is of more specific sig- 





in a series. How this situation is handled is indicated by the use of duplicate ranks in Table II. 
The sum of the duplicate ranks, it should be noted, must be equal to that of the specific ordinals for 
which they are substituted. In this table, as in most other cases, duplicate ranks might have been 
avoided by carrying the basic items to further decimal places. 

1 Irregularity with regard to the intervals between adjacent items does not necessarily involve non- 
rectilinearity of distribution. But, especially if there is no very high degree of correlation, it may be 
presumed to do so. 

? The allegation of an assumption by the ‘‘rank method” that adjacent items of the original series 
differ from each other by an equal amount is not worth answering. If the allegation be that regularity 
(of no matter what type and without regard to symmetry) is assumed, then the criticism acquires 
respectable standing. But this means merely that the number of items should be large enough to give 
a fair degree of regularity in distribution; or else that inferences should be based on indexes from more 
than one short series. 

It should be remembered that whatever weakness ordinal analysis may have is in some degree also 
8 constitutional weakness of medians and quartiles in whatever use; though the fact that the median is 
in the region of densest distribution helps it greatly. 
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nificance; and its effect on a correlation index is moderated by the 
ordinal method. Indeed, important advantage may properly be 
claimed for the ordinal index on this score, since extreme values are 
usually the least reliable. But this is a question of implied weights and 
a subject for later and separate consideration. 

Duly analytical and inductive consideration of the results of its 
application, rather than the most refined mathematical study, will 
determine the degree of usefulness and the special field of usefulness of 
the ordinal index. 
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ON ANALYTICAL INTERPRETATION OF STRAW-VOTE 
SAMPLES! 


W. L. Crum, Harvard University 


It is the purpose of this paper to bring together some of the more 
important theoretical considerations concerning the validity and 
significance of straw polls, and to present and discuss selected experi- 
mental analyses. From the point of view of the technical statistician, 
the essential problem involved in the use and interpretation of straw- 
vote data is a problem in sampling. The principal statistical opera- 
tions useful in the analysis of straw-vote results are accordingly those 
which look to the criticism and rectification of the sample upon which 
the straw returns are based. 

The straw poll inevitably involves sampling, and on three chief 
counts. Such a poll, to be of practical use, must be held in advance 
of the actual election; and therefore, even though it succeeded in cov- 
ering every voter who subsequently participated in the actual election, 
sampling errors would arise because of changes in voting intentions. 
Such a poll must be based upon a selection from the qualified voters; 
and, even though it covered them perfectly, it would be only a “‘sample”’ 
of those voters who actually participated in the election. Such a poll, 
for obvious practical reasons, can not be a perfect report of the entire 
qualified electorate; and therefore sampling difficulties, in the ordinary 
sense of incomplete reporting, must arise. 

Statistical theory suggests that the best sample to use in a case of 
this sort is a random sample—the term random being understood in the 
technical sense, and not in the loose sense frequently adopted by lazy 
or careless investigators who ignore or are unaware of the imperfections 
of the sampling processes which they use. The straw-vote problem is, 
unfortunately, not a simple case of random sampling; for the total 
“‘population”’ is not a homogeneous body, in that there are within the 
population several fairly distinct groups which presumably have differ- 
ent voting tendencies. In this respect, the problem is somewhat 
similar to that of commodity prices: in this problem, as in that problem, 
the sampling procedure must cover adequately each of the more im- 
portant groups within the total population. Any such group may be 
fairly homogeneous within itself, and the ordinary method of random 
sampling can be used in making selections from that group. So far 


1 The bulk of the compilations and computations upon which this article is based were made under a 
grant of money from the Harvard University Committee on Research in the Social Sciences. 
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as selection from the entire population is concerned, however, some 
attention is needed to insure that each important group is reached to the 
proper extent, particularly in case the complete sample is not very large. 

In the conduct of the typical straw poll, proper sampling in the the- 
oretical sense is seldom used—perhaps it is not feasible. A well 
conducted straw poll will, however, give us information furnishing a 
test of the adequacy with which the poll has reached various important 
groups within the population. The groupings in which we have chief 
interest are those according to (1) political party or previous voting 
preference, (2) geographical location, (3) sex, (4) race or nationality, 
and (5) economic status. Few straw polls as actually conducted give 
us adequate information on all of these heads; but certain such polls 
give helpful information on the first two points. Thus the Literary 
Digest poll gives information as to past voting preference, and it is with 
the utilization of these facts in the interpretation of the results of the 
Digest poll that this article is mainly concerned. The Digest also 
classifies its data by states, and thereby enables us to make some allow- 
ance for geographical considerations. The Digest has at times in the 
past given some data on voting in particular cities, but there is no 
general basis for the study of this poll according to geographical divi- 
sions smaller than states. Upon the three other heads mentioned 
above the Digest publishes no systematic information in connection 
with its poll, although certain fragments of data have been made avail- 
able with reference to some of these groupings. 

The central operation in the present analytical interpretation of the 
Digest results consists in rectifying the figures so that they may be 
taken to apply to such a sample as would have been polled if each 


TABLE I 
ILLUSTRATION OF THE OPERATIONS IN RECTIFYING SAMPLE, CASE FOR ILLINOIS 









































Actual data reported by Percentage distri- Estimated votes * 
Digest from 1932 poll, in bution of straw cast for Hoover and 
issue of November 5: returns to: Roosevelt in 1932: 
Groups | | | ; 
of 1928 | Allocated, using 
voters straw percent- 
—. Roosevelt Total Hoover | Roosevelt} Total ages, to: 
| 
Hoover | Roosevelt 
| | | 
| | | 
Republican....... 63,202 46,326 109,528 57.7 42.3 | 1,592 | 918 | 674 
Democrat........ 4,661 46,261 | 50,922 9.2 90.8 | 1,182 | 109 1,073 
Se Ws «a acenews 8,524 13,205 21,729 39.2 60.8 466 | 183 | 283 
0 ee 76,387 | 105,792 | 182,179 j 3,240 | 1,210 2,030 








* Thousands. 
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group, as determined by past preferences, had been proportionately 
covered. ! 

The arithmetical steps in this operation are illustrated in Table I. 
These steps include: computation, from the reporting Digest data, of 
the percentage distribution of 1928 Republican voters according to 
their indicated intentions for Hoover and for Roosevelt in 1932 (these 
percentages appear in the table as 57.7 and 42.3); computation of 
similar percentages of the 1928 Democratic voters, and similarly for 
those straw voters who did not report how they voted in 1928; the 
utilization of the percentages thus obtained to estimate the distribution 
of the surviving 1928 Republican voters between Hoover and Roosevelt 
in 1932 (these computations yield the items 918 and 674 in the table) ; a 
similar allocation, by the use of computed percentages, of the surviving 
1928 Democratic voters, and of those voters who will appear at the 
polls in 1932 for the first time; the combining of the three elements of 
the estimated Hoover vote into a single figure (1210), and similarly for 
the three elements of the estimated Roosevelt vote (2030). 

In making the allocation, an essential step was the estimation of the 
1932 votes to be cast by each of the three groups—Republican, Demo- 
cratic, and ‘‘no vote in 1928.”’ The data on actual votes in 1928— 
showing those for Hoover, those for Smith, and the state total—were 
taken from the Statistical Abstract. We assumed that the Republican 
and Democratic totals for 1928 would each be reduced by 10 per cent 
in 1932. This rests upon the fact that a considerable fraction of the 
1928 voters had died, had become disfranchised, or for other reasons 
would not vote in 1932. Naturally this percentage can be nothing 
better than an assumption, but it seems to fit very well the known facts. 
In regard to the ‘“‘no vote” group, we have assumed that it would 
amount in 1932 to 15 per cent of the total 1928 vote. The basis for 
this assumption is somewhat different from the other, and the per- 
centage assumed is different from that used in my 1928 investigation.? 
These assumptions lead to the items in the sixth column of the table, 
and it will be observed that the unit is one thousand votes. 

Each of these estimated group totals is allocated to Hoover and 
Roosevelt as shown in the two right-hand columns of the table. The 


1 The first report which I made of this type of analysis was published in the Wall Street Journal for 
November 2, 1928. I am not aware whether this method, or a similar method, had been worked out 
earlier. Similar methods may have been in use for a long time; and, in any case, have recently come 
into wide general use. See for example the “ party-to-party shift method” illustrated at page 122 of 
Claude E. Robinson's Straw Votes, Columbia University Press, 1932. His calculations, however, do not 
allocate the ‘“‘no vote” group. 

2 I reported in 1928, Wail Street Journal, issue of November 2, that the 1928 vote was likely to increase 
heavily over that of 1924. Various reasons led to the assumption of a smaller increase in 1932. These 
reasons are set forth in my 1932 election forecast articles— Wall Street Journal, issues of October 29 and 
November 7, especially the former. 
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allocation is accomplished by using the percentages calculated from the 
straw poll. It will be understood that these final steps assume that 
those straw votes indicating 1928 Republican preferences form a good 
sample of the 1,592 thousand estimated Republican votes in 1932, and 
that similar inferences are made for the other two groups. Clearly, 
we have no evidence to support this assumption as to the validity of 
the group samples—our analysis has succeeded in correcting the 
general sample for its poor distribution as among the three groups, but 
it makes no progress in testing or correcting the specific sample for each 
group. No such progress can be made with the data available. 

Computations exactly parallel to that shown in Table I were made 
for every state, and for every state an estimate was accordingly 
developed for the 1932 vote for Hoover and that for Roosevelt, cor- 
responding to the 1,210 and the 2,030 of this table. 

Various ways might be suggested for interpreting the end results of 
the operation shown in Table I. For example, we might divide the 
1,210 into the 2,030, and obtain 1.68 as the indicated odds of Roosevelt 
over Hoover. Such a procedure is helpful in summarizing the evidence 
of the straw poll for the various states. It should be taken in connec- 
tion with the known number of electors for each state, as it is in terms 
of electors that the outcome of the contest is actually decided. 

In order to take account jointly of the indicated odds and the known 
number of electors for each state, we can use a concept analogous to 
“expectation” in the theory of chance. Using again the end results 
of Table I, we may say that the quotient of 2,030 divided by 3,240 
(the sum of the estimated votes for Hoover and for Roosevelt) is the 
probability for Roosevelt to carry Illinois. This figure, .608, is a statis- 
tical measure of the probability of Roosevelt’s victory in Illinois in the 
usual sense of the theory of chance. We note that the assumption is 
made that no third candidate of consequence can come forward for 
second place—on this basis, the outcome is a straight question as to 
whether Roosevelt leads Hoover or vice versa. This is the justification 
for confining the calculation of probability to the total of the Hoover 
and Roosevelt votes alone—it is plurality which elects and not majority. 
Having obtained this figure for the probability, we can calculate Roose- 
velt’s electoral expectation for Illinois by multiplying this figure by the 
number of electors (29) giving 18.18. When we obtain similar figures 
for the electoral expectation in all of the states, they can be combined 
to yield a single electoral expectation for the entire United States. 
This item, 340.67, is more than half of the total number of electors 
(531), and therefore indicated probable victory for Roosevelt. In fact, 
the ratio (64.2) of this combined electoral expectation to 531 is a 











156 American Statistical Association [34 


general measure of the probability of Roosevelt’s victory in the 
election as a whole. 

In carrying out these computations, no specific allowance has been 
made for the vote of the third parties. At the time the 1932 straw poll 
was completed it was believed that one of the minor parties would 
obtain a very large vote in the election, and it was thought possible 
that the vote of this minor party might come predominantly from one 
of the old parties and thus decide the outcome in certain closely 
contested states. With the data of the straw poll as published, there 
appears no sound quantitative means of allowing for the third party 
vote; but, in studying the odds for a particular state, the indicated 
odds can be reduced arbitrarily to make some allowance for the third 
party vote. Were the indicated odds close, this might throw the state 
into the doubtful column. It is also possible that, for certain closely 
contested states, the assumption that the “‘no vote”’ group will run 15 
per cent of the 1928 total may control the indicated odds—in such 
states it is conservative practice to use a different percentage assump- 
tion for the ‘“‘no vote”’ group, with a view to throwing the state toward 
the less favored candidate. 

It is obviously desirable to obtain during the progress of the straw 
poll whatever indications it may afford of shifts in the intentions of 
voters during the campaign. It has sometimes been contended that 
large-scale straw polls, such as that of the Literary Digest, should be 
regarded as pertaining to a point of time.! There can be little doubt 
that, if all or most of the blanks for the Literary Digest poll are sent out 
at about the same time, the bulk of the returns do reflect sentiment at 
a point—or during a very brief interval—of time. The tabulated 
returns as presented in the issues of the Literary Digest, however, 
suggest that the actual submission of the votes takes place over a 
considerable period—we are assuming, of course, that the Digest is 
not one of those sponsors of straw polls practicing the withholding of 
returns in order to sustain interest in the poll. Examination of the 
tabulated returns for a particular state is likely to show that the great 
bulk of the returns is tabulated in the issue of a single week, but con- 
siderable fractions of the total appear to be tabulated also in one or 
more other weeks. It has seemed likely that, in any case in which 
the vote tabulated in one of these additional weeks is an important 
fraction of the state’s total in the entire straw poll, we might regard that 
additional week as a separate sample yielding a measure of voting 
preferences at another time than the time to which the bulk of state’s 
straw votes pertain. 


1 For example, Robinson’s Straw Votes, at page 108 and 109. 
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We have carried through an analysis on this basis for all of the states. 
In each state we have compiled the votes pertaining to each specific 
issue of the magazine.! With these figures at hand, we have selected 
for each state those weeks in which the number of straw votes in each 
of our three groups of 1928 voters amounted to at least 10 per cent of 
the corresponding totals for that state in the entire straw poll (as 
tabulated finally in the issue of November 5). Strictly, there were a 
few cases in which we included a week for which the figure did not reach 
quite to 10 per cent, but these were infrequent exceptions. For the 
weeks thus selected, and using the data pertaining specifically to those 
weeks, we have carried through completely the type of computations 
shown in Table I. A summary of all the results, in somewhat briefer 
form than in Table I, appears in Table II. 

Some idea of the time variations in indicated preferences can be 
obtained, for each state, from the percentages in the first three columns. 
In studying these figures, of course, the summary items marked “total,” 
which are based upon the complete straw poll, should be excluded. In 
certain of the states, only one week is presented separately from the 
“‘total”’ figures; and for these states no real evidences of time variation 
can be found. For the other states, the most significant comparisons 
are between data for October 29 and for some earlier week. Where 
comparison of these two weeks shows a definite or considerable change 
in one direction for each of the three groups of 1928 voters, there is 
presumptive evidence of some shift in preference during the progress 
of the poll. Naturally any indications of this sort, resting upon differ- 
ences between the two percentages applying to the two weeks, can only 
be significant if the difference between the two items is sufficiently large 
so that it can not be charged to errors of sampling. Because of the 
way in which the data are compiled and published, we can not calculate 
the probable error of any of these percentages; even if we could assume 
that random sampling pertained to the straw-vote sample in each of 
the three groups. 

We give in column 5 of the table the percentage of the combined 
Hoover and Roosevelt votes actually obtained by Roosevelt in the 
election.2 These percentages in column 5 are to be compared with the 


1 The tables in the magazine give, in fact, cumulative figures to date. In order to get the figures for 
the particular week, it is therefore necessary to take first differences of the data as published. In all 
references to these data we shall designate them by the date of the issue in which the tabulations appear; 
actually, of course, the votes pertain to an earlier date. How much earlier this date is depends upon the 
time needed for compilation and publication, as well as the time during which the votes are in the mail. 
In 1928 the Digest tabulations were headed by a statement indicating the date through which the 
published figures had been compiled, but this practice was not followed in 1932. 

? These percentages are calculated from data tabulated in The New York Sun, issue of December 24, 


1932. 
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TABLE II 
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SUMMARY OF FIGURES DERIVED FROM DIGEST DATA FOR SELECTED WEEKS, 


FOR EACH STATE 








Indicated per cent 
for Roosevelt among 


|Roosevelt per 
cent of Hoover; Electoral “ 


expectation”’ 
Roosevelt (for Roosevelt, based on: 











State name, Part of straw voters who: | votes, 1932: | 
and number pong poll y 
f 1932 on which 
< - based —s 
electors (a) Did | First Last 
* Voted | Voted | not | Esti } ped signif- | Total 
Rep., | Dem..,| wale J Actual) icant : | icant | straw 
1928 | 1928 19: | =e week | week poll 
| (b) (c) } 
RA, 5... cetcwececees Oct. 8 | 43.7 97.7 | 82.6 | 73.1 8.04 
ll 15 | 53.7 | 96.2 | 85.4 | 77.0 | 85.7 
29 | 52.5 | 96.4 | 84.8 | 76.5 8.42 
Total 50.3 | 96.6 | 83.9 | 75.6 8.32 
NN, cscvicanntacuet Oct. 15 | 44.8 | 93.1 | 68.7 | 65.7 | 68.8 1.97 
Total 44.1 | 92.2 | 68.7 | 65.1 (c) 1.95 1.95 
rer Oct. 15 | 44.6 | 98.0 | 83.3 | 77.9 | 87.0 7.01 
9 Total 44.6 | 97.9 | 82.8 | 77.7 (c) 6.99 6.99 
ee a Oct. 8 | 58.6 | 93.9 | 71.8 | 71.0 15.62 
22 15 | 53.5 | 93.1 | 65.3 | 66.9 
29 | 48.3 | 92.2 | 59.5 | 62.9 | 60.9 13.84 
Total 53.5 | 92.9 | 66.0 | 67.0 14.74 
Si iincnceuenwona Oct. 8 | 38.2 | 92.0 | 67.7 | 58.3 | 57.0 3.50 
6 15 | 35.3 | 91.1 | 40.5 | 52.4 3.14 
Total 36.7 | 91.4 | 59.2 | 55.5 3.33 
ee Oct. 1 | 20.7 | 83.4 | 42.3 | 48.4 3.87 
8 8 | 20.7 | 86.3 | 42.6 | 49.6 | 49.5 
15 | 20.9 | 85.6 | 41.2 | 49.3 3.94 
Total 20.3 | 85.4 | 41.6 | 49.1 3.93 
PC ten cebehaneae Oct. 15 | 31.0 | 84.6 | 57.2 | 50.7 1.52 
3 Total 30.7 | 85.1 | 55.5 | 50.2 | 48.8 (ec) 1.51 1.51 
Ns Gn den chemo Oct. 22 | 48.2 | 94.1 | 72.8 | 68.0 | 75.0 4.76 
7 29 | 47.9 | 93.1 | 68.6 | 67.0 4.69 
Total 47.9 | 93.8 | 72.0 | 67.7 4.74 
ER iaie ok ucbes aaa Oct. 15 | 64.0 | 98.0 | 87.3 | 86.8 | 92.2 | 10.42 
12 62.3 | 96.9 | 86.2 | 85.6 10.27 
Total 62.5 | 97.6 | 86.6 | 86.2 10.34 
Idaho.................| Oct. 15 | 45.3 | 91.4 | 65.2 | 61.9 2.48 
4 Total 45.1 | 91.3 | 64.5 | 61.6 | 60.6 (c) 2.46 2.46 
so ca rescerkied Oct. 8 | 47.8 | 92.9 | 68.0 | 67.2 19.48 
29 15 | 41.9 | 91.0 | 60.6 | 62.5 
29 | 40.1 | 88.8 | 55.4 | 60.1 | 56.8 17.42 
Total 42.3 | 90.8 | 60.8 | 62.7 18.18 
ET ee Oct. 8 | 44.4 | 92.2 | 68.9 | 64.2 8.99 
14 15 | 35.4 | 91.0 | 58.4 | 57.6 
29 | 34.8 | 88.9 | 55.7 | 56.3 | 56.0 7.88 
Total 36.6 | 90.6 | 59.8 | 58.3 8.16 
DN. anise enndateanaairedl Oct. 15 | 44.7 | 92.0 | 60.7 | 62.2 6.84 
ll 43.0 | 91.6 | 62.2 | 61.4 | 59.1 6.75 
Total 44.3 | 91.9 | 60.3 | 62.0 6.82 
anc ia estan tele ee ll Oct. 15 | 39.5 | 91.7 | 59.9 | 55.4 4.99 
29 | 38.5 | 91.6 | 58.2 | 54.4 4.90 
Total 39.4 | 91.6 | 59.2 | 55.1 | 54 4.96 
TT ere. Oct. 15 | 35.6 | 93.9 | 66.0 | 60.2 | 59 6.62 
11 29 | 42.5 | 93.8 | 67.1 | 63.9 7.03 
Total 37.0 | 93.7 | 66.2 | 60.9 6.70 
Louisiana..............| Oct. 15 | 53.7 | 93.8 | 81.7 | 84.0 8.40 
10 29 | 57.6 | 94.2 | 79.5 | 84.7 | 92.6 8.47 
Total 54.7 | 94.0 | 81.2 | 84.2 8.42 
ral ol aia one Oct. 1 | 26.6 | 90.9 | 50.2 | 47.1 2.36 
8 | 28.6 | 91.3 | 49.2 | 48.2 
15 | 25.3 | 90.2 | 41.4 | 44.9 | 43.6 2.24 
Total 26.1 | 90.3 | 44.3 | 45.8 2.29 
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TABLE II—Continued 











. Roosevelt per 
an Siented por cont cent of Hoover} Electoral “expectation”’ 
eteawy vetene - oy Roosevelt | for Roosevelt, based on: 
Siete meen Part of . votes, 1932: 
and number straw poll 
of 1932 on which ’ 
eiesiate based Did First Last 
” (a) Voted! Voted oat | et. signif- | signif- | Total 
Rep., | Dem., vote | mated Actual) icant icant straw 
1928 | 1928 1928 week week poll 
(b) (c) 
0 ree Oct. 22 | 44.9 | 92.9 | 70.6 | 66.2 5.30 
8 Total 44.3 | 92.8 | 69.9 | 65.6 | 63.1 (c) 5.25 5.25 
Massachusetts......... Oct. 1 | 20.8 | 82.2 | 44.7 | 50.8 9.86 
17 8 | 18.8 | 85.2 | 44.8 | 51.2 | 52.1 
15 | 17.2 | 83.7 | 36.7 | 48.8 
29 | 20.2 | 77.4 | 35.7 | 47.3 8.04 
Total 18.3 | 83.2 | 40.3 | 49.6 8.43 
DNs ca ceahesanmn Oct. 15 | 46.9 | 93.7 | 61.5 | 60.7 11.53 
19 29 | 45.0 | 93.2 | 58.8 | 59.0 | 54.1 11.21 
Total 46.1 | 93.4 | 60.2 | 59.9 11.38 
I. og 6.5 od ndcsexe Oct. 22 | 44.7 | 94.2 | 64.5 | 65.1 7.16 
1l 29 | 39.8 | 93.8 | 61.8 | 62.1 | 62.3 6.83 
Total 43.6 | 94.0 | 63.7 | 64.4 7.08 
auc awe wml Oct. 8 | 60.3 | 97.9 | 92.5 | 91.4 | 96.4 8.23 
9 15 | 57.2 | 98.6 | 89.9 | 91.0 
29 | 52.9 | 94.7 | 80.8 | 86.3 7.77 
Total 56.5 | 97.9 | 88.6 | 90.2 8.12 
SRS Sc nekuwanowee Oct. 22 | 40.9 | 94.8 | 67.7 | 65.2 9.78 
29 | 41.6 | 93.2 | 63.8 | 64.4 | 64.5 9.66 
Total 40.8 | 94.5 | 67.1 | 65.0 9.75 
Ne i ctine aa cpaad Oct. 8 | 43.2 | 92.6 | 68.8 | 64.2 2.57 
4 15 | 40.6 | 91.5 | 59.7 | 61.2 
41.9 | 91.9 | 62.8 | 62.5 2.50 
Total 41.4 | 91.7 | 64.3 | 62.3 | 62.0 2.48 
PR iid a v0060nceee Oct. 15 | 48.9 | 92.0 | 67.6 | 65.0 4.55 
7 2 45.4 | 93.9 | 68.5 | 63.4 4.44 
Total 48.2 | 92.3 | 66.5 | 64.4 | 64.1 4.51 
a a esse aitaeareesiies Oct. 15 | 53.5 | 94.1 | 74.8 | 71.2 | 69.4 2.14 
2 58.8 | 92.0 | 74.0 | 73.4 2.20 
Total 54.5 | 93.5 | 71.3 | 71.5 2.15 
New Hampshire........ Oct. 8 | 22.7 | 89.1 | 47.7 | 49.7 1.99 
4 15 | 22.9 | 89.4 | 43.0 | 49.3 | 49.3 1.97 
Total 22.7 | 88.8 | 45.5 | 49.3 1.97 
Now Jeteay ... 2. cccess Oct. 1 | 30.0 | 88.9 | 50.9 | 53.2 8.51 
16 8 | 29.0 | 88.9 | 49.3 | 52.4 
1 27.4 | 89.0 | 45.4) 51.0) 51.0 8.16 
Total 28.4 | 88.5 | 48.0 | 51.8 8.29 
New Mexico............ Oct. 15 | 37.9 | 93.4 | 62.7 | 60.9 | 63.7 1.83 
3 29 | 35.1 | 88.3 | 59.6 | 57.2 1.72 
Total 37.7 | 92.7 | 61.7 | 60.3 1.81 
New York.............| Oct. 1 | 29.5 | 87.3 | 54.0 | 57.2 | 56.7 | 26.89 
47 8 | 32.9 | 88.3 | 58.3 | 59.7 
15 | 32.5 | 85.7 | 52.2 | 57.6 27.08 
Total 31.2 | 87.1 | 54.6 | 58.0 27.26 
North Carolina......... Oct. 22 | 34.7 | 95.9 | 77.0 | 64.3 8.36 
13 29 | 40.2 | 95.7 | 76.9 | 66.9 | 70.5 8.60 
Total 35.5 | 95.8 | 77.0 | 64.6 8.40 
North Dakota.......... Oct. 15 | 51.9 | 92.8 | 67.5 | 69.9 | 71.4 2.80 
4 29 | 50.7 | 94.5 | 66.3 | 69.8 2.79 
Total 51.5 | 93.0 | 66.9 | 69.7 2.79 
GEER. ccnicccscsscccssel GR 8191 Oe 1 Oe | oe 16.28 
26 15 | 41.4) 91.1 | 56.8 | 58.5 
37.2 | 89.1 | 55.9 | 55.4 | 51.5 14.40 
Total 40.9 | 90.6 | 58.1 | 58.2 15.13 
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TABLE II—Continued c 
| w 
: Roosevelt per 
f eageeated se sont cent of Hoover! Electoral ‘“‘expectation”’ Vv 
- “ nong | Roosevelt | for Roosevelt, based on: 
Past of straw voters who: votes, 1932: 
State name, sieone wail 7 . 
and number ona ps } l t] 
9 4 | 
¢ on based Did First | Last | 
— (a) | Voted Voted] 2’ | Esti signif- | signif- | Total Ww 
Rep., | Dem., = ated| Actual icant icant straw 
1928 | 1928 | foo8 | ™* week | week | poll e] 
1 (b) | () | 
I] 
Oklahoma............. Oct. 22 | 47.6 | 93.6 | 69.6 | 64.8 | 73.3 | 7.13 | | N 
11 Total 47.1 | 93.5 | 69.5 | 64.5 (c) 7.10 | 7.10 
| 4 
I id ius wewsiehiad Oct. 15 | 53.6 | 93.0 | 65.3 | 67.1 | 3.36 “ 
5 29 | 48.9 | 92.9 | 62.8 | 64.0 61.1 3.20 A 
Total | 52.6 | 92.9 | 64.0| 66.2 3.31 
Pennaylvania........... Sept. 24 | 40.9 | 90.5 | 63.7 | 58.7 | 47.2 | 21.3 bai 
36 Oct. 8 | 48.4 | 92.6 | 64.7 | 63.8 ¥ 
15 | 43.8 | 92.7 | 57.3 | 60.0 21.60 
Total 44.5 | 92.2 | 60.2 | 60.7 21.85 ne 
Rhode Island........... Oct. 8 | 25.9 | 92.0} 53.1 | 56.0| 56.0| 2.24 tic 
4 15 | 24.1 | 89.2 | 48.6 | 55.6 2.22 
Total | 24.8 | 90.1 | 49.2 | 56.4 2.26 in 
South Carolina......... Oct. 8 | 51.9 | 96.6 | 87.1 | 93.1 7.45 st: 
8 15 | 49.7 | 97.4 | 86.5 | 93.6 | 98.0 7.49 
Total 51.4 | 96.9 | 86.9 | 93.5 7.48 er 
South Dakota..........| Oct. 15 | 48.3 | 90.6 | 62.9 | 64.7 | 64.9 | 2.59 sh 
4 29 | 48.8 | 93.5 | 60.8 | 65.6 2.62 
Total 47.7 | 90.8 | 62.9 | 64.4 2.58 In 
isan ak grace Oct. 22 | 37.9 | 95.1 | 74.1 | 65.7 7.23 bu 
ll Total 38.2 | 94.8 | 74.8 | 65.8 | 67.2 (c) 7.24 7.24 
s 
keels Oct. 22 | 62.1 | 96.4 | 83.1 | 79.3 | 88.6 | 18.24 ine 
23 Total 62.1 | 96.3 | 82.2 | 79.1 (c) 18.19 | 18.19 
I iiadsievescaonice Oct. 15 | 45.8 | 93.2 | 63.3 | 67.0 2.68 Cal 
4 29 | 45.2 | 92.9 | 68.4 | 67.4 2.70 
Total | 45.4 | 92.9 | 63.7 | 66.8 | 57.9 2.67 dri 
PR 5 cxc-eqhacemeaceine Oct. 15 | 23.8 | 92.2 | 41.5 | 45.7 1.37 vo 
3 Total 23.7 | 91.7 | 42.1 | 45.6 | 41.6 (c) 1.37 1.37 
Se Oct. 22 | 41.4 | 95.1 | 75.8 | 67.4 7.41 su 
11 Total | 41.4 | 95.3 | 75.9 | 67.6 | 69.5 (c)7.44| 7.44 stil 
Washington............ Oct. 22 | 52.6 | 93.2 | 68.2 | 65.8 5.26 . tin 
8 29 | 50.8 | 92.5 | 64.1 | 63.9 | 62.9 5.11 
Total | 52.2 | 93.0 | 67.8 | 65.6 5.25 fac 
West Virginia.......... Sept. 24 | 30.8 | 91.0 | 59.8 | 57.9 | 55.1 4.63 wet 
8 Oct. 1 | 34.6 | 93.8 | 62.4} 61.1 
8 | 38.7 | 94.0 | 69.5 | 64.4 per 
15 | 38.2 | 92.8 | 62.3 | 62.5 5.00 
Total | 37.1 | 92.8 | 63.9 | 62.2 4.98 tho 
Wisconsin.............. Oct. 8 | 53.2 | 95.0 | 69.6 | 71.8 8.62 pla 
12 15 | 52.7 | 95.2 | 69.7 | 71.7 
29 | 52.3 | 95.2 | 69.6 | 71.4 8.57 tim 
Total 52.2 | 95.0 | 69.5 | 71.3 | 67.0 8.56 th 
55s Gakuen Oct. 15 | 42.3 | 86.4 | 63.2 | 58.8 1.76 0 
3 Total 40.9 | 87.7 | 62.5 | 58.3 | 58.0 (c) 1.75 1.75 gen 
United States........... | | [345.75 | 336.12 |340.67 aan 
| I; 
; a iten 
(a) Date refers to issue of magazine in which the data appear. 
(b) First week having about 10 per cent, at least, of total straw vote. . : stra 
(c) Last week having about 10 per cent of total straw vote. In column 7 the “total’’ item is re- 
peated for those states having no late week. I 
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corresponding estimates from the straw poll shown in column 4, and 
we have placed the item of column 5 opposite that item of column 4 
which nearest approaches it, for each state. 

Examination of columns 4 and 5 together gives at first an impression 
that no drift of sentiment was reflected by the successive weeks. When 
we confine our attention to the larger states (those with ten or more 
electors) we find somewhat different indications. Thus for California, 
Illinois, Indiana, Iowa, Louisiana, Michigan, Minnesota, Missouri, 
New Jersey, North Carolina, Ohio, and Wisconsin, the more recent 
weeks clearly reflect more accurately the probable outcome. For 
Alabama, Kentucky, Massachusetts, and Pennsylvania the earliest 
week (or a very early week) gave the best indication. The case of New 
York is exceptional: the best indication was given for October 1, but 
nearly as good an indication was given for October 15. These indica- 
tions, for the larger states, unmistakably suggest that the later weeks 
in the straw voting gave a more accurate prediction for the specific 
state. For any one state, a tendency of this sort could be charged to 
errors of sampling; but, when the large majority of the major states 
show indications of the same sort, the results are mutually confirmatory. 
In making these tests the “last week”’ is usually that of October 29, 
but is earlier for certain states. There does not appear any reason for 
insisting that the same week be used as the “‘last week” for all states. 

The evidences thus derived from Table II strongly suggest that a 
careful examination of the actual Digest poll does afford a measure of 
drift in sentiment. Despite the fact that the great bulk of the straw 
votes was submitted at about the same time, enough were submitted 
subsequently to form a considerable separate sample. If the skeptic 
still insists that the entire straw poll pertained to a single instant of 
time, we may then turn about and draw much satisfaction from the 
fact that the percentages of column 4 change only moderately from 
week to week for a particular state. The general stability of these 
percentages strengthens our faith in the goodness of the sample. In 
those states where large week-to-week shifts occurred a possible ex- 
planation is that different parts of the state were covered at different 
times during the poll; and, of course, this possibility exists even for 
those states where changes were not large. On this point, again, the 
general consistency of the indications for the larger states favors setting 
aside the ‘‘technical’’ explanation of the observed results. 

If we compare, for each state, the “‘total’”’ item of column 4 with the 
item of column 5 of Table II, we. have a test of the precision of the 
straw poll—with the sample rectified according to the method of Table 
I. Except for a few states, there is surprising agreement between the 
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percentages thus indicated; and, although we have no certain basis for 
judgment, roughly satisfactory explanations suggest themselves in the 
case of each of the exceptional states. If it is desirable to summarize 
these comparisons for the entire United States, appropriate weights 
should be applied to allow for the differences in the number of electors. 
Conceivably we might in this way get a square root of the mean 
weighted squared discrepancy between the “total” item of column 4 
and the corresponding item of column 5. This computation has not 
been carried out, because there is some doubt as to how the available 
accuracy of straw-poll predictions should be measured; and the present 
suggestion has not been sufficiently tested to warrant its adoption.! 
The last three columns of the table give the electoral expectation for 
each state based upon the early week, the late week, and the total straw 
poll. Addition of the 48 items in any one of these 3 columns gives the 
total electoral expectation for Roosevelt for the United States, based 
upon the early straw votes, or the late straw votes, or all of them. The 
fact that, in making this total, a given week may be called early for one 
state and late for another does not necessarily spoil the method—the 
campaign may progress differently in different states; and, in any case, 
we are talking about different portions of the straw poll. Each of 
these three totals is an estimate of the total electoral vote for Roose- 
velt, and the question then arises why these estimates are so wide of 
the mark when the accord between the percentages of column 4 and 
those of column 5 appeared so close (actually Roosevelt obtained 472 
electors). The discrepancy may be due in part to the general under- 
estimating of the Roosevelt percentage in specific states, although 
Table II gives little evidence of this. A more probable explanation 
is that the treatment of the percentages for individual states as though 
they were measures of ‘‘ probability”’ is false, and this view is supported 
by the idea that much less than 100 per cent indicated for Roosevelt 
would in practical politics be accepted as ‘‘certainty.’’ Furthermore, 
disregarding the fact that the electoral expectation is grossly under- 
estimated, it appears that the late estimate is poorer than the early 
estimate. The late estimate does indeed indicate a slight drift toward 
Hoover during the progress of the poll; but, with both the early and the 
late estimates so very wide of the mark, it is doubtful if this variation 
is significant. 


We have in the above analysis shown how the 1932 Digest sample can 
be rectified to allow for imperfect coverage of the 1928 groups, and it is 


1 Specific suggestions for testing the accuracy of straw polls are given in Robinson’s Straw Votes, 
beginning at page 57. 
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fairly certain that the resulting indications of the Roosevelt percentage 
plurality for specific states are more accurate than indications which 
might have been calculated from the unadjusted tabulations. We 
have brought out some evidences that there was a drift in sentiment 
during the poll, and that the poll itself gives a partial means of meas- 
uring this drift; but, although similar study of the 1928 straw poll 
points in the same direction, there is still a possibility that these indi- 
cated drifts are illusory. In any case, the present study strongly sug- 
gests that a moderate change in the conduct of the poll would facilitate 
the study of drifts. We have suggested the calculation of a figure 
designated the ‘electoral expectation,’”’ but the results of this com- 
putation as summarized for the entire United States are found so at 
variance with the actual outcome as to cast doubt upon the theoretical 
validity of the concept. It will be observed that the entire analysis 
presented herewith takes off from a knowledge of the previous voting 
preferences of the individual straw voters—to test and interpret the 
1932 poll we must have data on how the straw voters cast their ballots 
in the 1928 election. If we are given no data as to the previous voting 
preference little progress can be made in testing or rectifying the 
straw-poll sample. For example, in the case of the Literary Digest 
polls on prohibition, rectification of the sample is impossible.2 This 
suggests that in the conduct of such a poll great care should be taken 
to secure full information about previous voting preferences; and we 
may suggest also that further details about other sorts of groupings, 
as those discussed above (page 153) would be desirable, if such in- 
formation could be obtained without discouraging the submission of 
straw ballots. 


1 Incomplete evidence of this sort is helpful though not sufficient—in my 1928 Wall Street Journal 
article this analysis was carried through, but it was imperfect because the facts concerning the 1924 
LaFollette voters were not given. This difficulty is commented upon by Robinson in Straw Votes, but 
I think he is too stringent in his conclusion. 

2 Professor W. F. Willcox examined such polls in this Journal, September, 1931, page 243. 
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THE ANALYSIS OF VARIANCE IN A “2xs” TABLE WITH 
DISPROPORTIONATE FREQUENCIES 


By A. E. Branpt, Jowa State College 


The method of the analysis of variance is commonly used by the 
biometrician to answer one of the following questions. First, is the 
material homogeneous, that is, is it safe to assume that the given 
samples have been drawn from the same population? Second, what is 
the variance of this population? Other forms of the same questions 
are: Do the samples differ significantly, that is, is the variance between 
classes significantly different from the variance within classes? and 
What is the experimental error? 

This method originated with Dr. R. A. Fisher, Chief Statistician, 
Rothamsted Experimental Station, Harpenden, England. Since no 
rigorous mathematical definition has been given for the method, it is 
not accepted by some of those interested primarily in the mathematics 
of statistics. Nevertheless, it has proved to be such a powerful and 
facile tool for the reduction of experimental data that it is being used 
rather generally in the various fields of biology. 

As yet this method has not been presented completely in a single 
paper but has appeared in part from time to time as a tool in the analy- 
sis of various problems. Irwin (1931) has presented a number of the 
theorems involved in the analysis of variance but they are confined 
to the simple case of one individual in each classification. In the 
selected bibliography on analysis of variance at the end of this paper 
are listed the references which were used freely in preparing the basis 
for the material presented herein. 

The analysis of variance, then, is simply a process by which a number 
of independent estimates of a variance are made (in homogeneous 
material) or estimates of a number of variances are made (in non- 
homogeneous material) and by which the significance of the differences 
between these estimates is determined. The number of estimates to 
be made depends upon the number of classes and sub-classes or groups 
into which the observations are divided. In the simple case of s classes 
containing k, individuals each, three estimates of variance may be 

made. These are total variance, variance within classes and variance 
between classes. These estimates are based on the total sum of squares 
of deviations from the sample mean and two partitions of this total 
together with their respective numbers of degrees of freedom. The 
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portion called the sum of squares within classes is the sum of the squares 
of the deviations of individual observations from their class means and 
the remainder, called the between class sum of squares, is the sum of the 
squares of the deviations of the class means from the sample mean, each 
multiplied by the number (k,) in the class. Thus, if X be the con- 
tinuous variable, X the sample mean, and X, a class mean, Table I 
contains a summary of the above relations with the appropriate number 
of degrees of freedom in each case. 
TABLE I 








Degrees of freedom Sums of squares Mean squares 








| | 
Between classes............. s—l | Zl kp(Xp—X)?] | Zkp(Xp—X)*] 
s—l 
Wie GIMME. 6 6 5.0.0 sc ccccese n—s | =(Xi—X>)? =(Xi—X>p)? 
n—s 
Pe easel kasevsaeenaen a — 
° n—l | 2(Xi—X)? 2x 











Now if each of the s classes be divided into two sub-classes, a fourth 
estimate of variance may be made based on the sum of the squares of 
the deviations of the two 2-way means from the sample mean and the 
appropriate number of degrees of freedom. The sums of squares for 
between sub-classes, between classes and within classes now do not add 
to the total sum of squares. This discrepancy is the sum of squares 
due to interaction between the means of the various sub-classes. This 
sum of squares together with the proper number of degrees of freedom 
is the basis for a fifth estimate of variance. 

The theory so far is based on the same frequency in each sub-class. 
Most biological data have been gathered without an adequate knowl- 
edge of or without proper regard for this method. Equal cell fre- 
quencies are frequently physically impossible to obtain as, for instance, 
in a study of the effects of sex and litter size on the birth weights of 
pigs. Frequently, also, experimental units are lost during the ex- 
perimental period. Thus, it is easy to understand that the ideal of an 
equal number in each sub-group or classification is rarely realized. 
Certain generalizations, therefore, are necessary so that the method 
can be extended to general biological use. 

Given n individuals, each characterized by an independent value of 
the continuous variable X, which can be arranged according to a cer- 
tain quality in s classes and according to another in two sub-classes, the 
necessary information concerning them may be summarized in a 
2s table as in Table II (s in this case being 3). 
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TABLE II 

ni niz ni3 ni. 
zXu 2X rXis =X. 
Au Aw X13 Xi. 
(Xu)? =(Xn)? =(X13)? >(X1.)? 
(2Xu)?+nn (2X12)? +n (2X13?) +mi3 (2X1.)?+n1. 
=(Xu—Xu)*? 2(X2—X2)? 2(Xis—X13)? =(X1.—X1.)2 
nn nz n23 ne. 
2X2 zXn X23 Xe. 
Xn Xn X23 Xo. 
(Xn)? =(X22)? =(X2e3)? =(X2.)2 
(2X2)? +n (2X22)? +n (2Xe3)? +n23 (2X2.)2? +ne. 
2(X2u—X2)? 2(X2—X2)? =(Xis—X23)? =(X2.—X2.)? 
na n.2 n.3 n 
2X. rX.2 rX.3 =X 
Xa X.2 X.3 x 
=(X.1)? =(X.2)? =(X.s)? rX?2 
(ZXalPttna (2X .2)?+n.2 (2X.3)?+n.3 (2X)2+n 
2(Xa—X.)? >(X.2—X.2)? =(X.3—X.3)? z(x—X)}? 

















Of the six entries in each cell, the first is the number of individuals 
falling in that category, the second is the sum of the observations on 
those individuals, the third is the mean, the fourth is the sum of the 
squares of the observations, the fifth is the square of sum of the observa- 
tions divided by the number, and the sixth is the sum of the squares of 
the deviations from the mean. The last entry is found by subtracting 
the fifth from the fourth. The double subscript is used to designate 
row and column, the first number indicating the row and the second 
the column. The dots are used to designate border values. 

For this discussion, 2s tables will be classified on the basis of cell 
frequency. In Case 1 the interior cell frequencies are identical. In 
Case 2 the frequencies in the 2-way sub-classes for each s-way class are 
in the same ratio as the frequencies in the 2-way border, that is, 

a =K (K positive). 
Nog ™. 
In Case 3 the 2-way sub-class frequencies are not in the same ratio as 
the 2-way border frequencies, that is, 
ne 


Noj Ne. 


The first case may be called the case of equal frequencies, the second the 
case of proportionate frequencies and the third the case of dispropor- 
tionate frequencies. Since equal frequencies are proportionate, only 
the two classifications, proportionate and disproportionate frequencies, 
will be used. 

Formulas for the sums of squares applicable to Case 1 are well 
known. These have been summarized and presented by Wishart 
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(1932). In Table III, these formulas and their corresponding 
numbers of degrees of freedom are presented, using the notation of 
this paper so as to extend them to proportionate frequencies other 
than equal. 




















TABLE III 
Variance Degrees of Sums of 
freedom oF equates 
Pb ake eee ere eke h oka enh 1 g@=".P_@zP 
ni. n 
2 2 
Sc adcebescdcncenwendeseveunee s—l y2XiP (2X) 
nj n 
ID inivenakenbenennenbae s—l y2XuP_ ESXi _ Xi» @xP 
nj n.j ni. n 
NN 8. Leaeneekaeoeua n—2s DlU(X ij —X iz) 
ESE en ee Tee ee rere n—1 2(xX—X)? 














Nore.—The expression for the 2-way sum of squares may be written 
== (Xi. — X2.)2. 


The expression for the s-way sum of squares also may be given with the means of arrays instead of 
sums of arrays but it is not nearly so convenient as the form in the table. For s=3 the expression is 
n.an.e(X.— X.2)?+n.n.a(X.a— X.2)?-+-n.n.s(X.2— X.s)*_ 

: n 
For the sum of squares due to interaction the expression, using means, is 


yum a (Xu Xe —¥:.)*- 








The analysis given in Table III is an extension of that in Table I, the 
between class sum of squares having been broken down into the three 
parts; between 2-way border classes, between s-way border classes, 
and interaction. Concerning the analysis set forth in Table I, Fisher 
(1932) says: ‘‘This resembles the analysis used for intraclass correla- 
tions, save that now the number of observations may be different in 
each array.’”’ Somewhat naturally, then, it was assumed that the 
frequencies need not be the same even though the individuals were 
classified simultaneously on two bases. That this might not be true 
was first brought to the writer’s attention by some work by Brown 
(1932) on the effect of sex and generation on initial weight of some rats 
used in nutrition experiments in the Foods and Nutrition Laboratory 
at Iowa State College. She found the sum of squares due to inter- 
action to be negative, which, of course, is not permissible, for one of the 
fundamental principles of the method of analysis of variance is that 
each partition of the sum of squares together with the appropriate 
number of degrees of freedom shall be the basis for an estimate of the 
variance of the population. A negative sum of squares would yield a 
negative variance and consequently an imaginary standard deviation. 
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This matter was taken up in a personal interview with Dr. Fisher 
while he was teaching at the University of Minnesota during the latter 
part of the summer of 1931. He suggested that a table be set up having 
the same border values as Table II but having the observations so 
adjusted that there would be no true interaction, that is, so that the 
interior 2-way means should differ by a constant amount. If the fre- 
quencies are proportionate this constant difference will be the same as 
the difference of the 2-way border means but if they are not propor- 
tionate the constant difference of the adjusted means will not be equal 
to the difference of the 2-way border means. This adjustment in no 
way affects the within class sum of squares or the total sum of squares 
since the adjustment is accomplished by adding (algebraically) a con- 
stant amount to each observation of a cell or sub-class. It is well 
known that this method of coding does not affect the sum of the squares 
of the deviations from the mean. 

The conditions have been imposed that the differences between ad- 
justed sub-class means in all the classes shall be equal and that the 
border values shall remain the same. Consequently, referring to 
Table II, if the adjusted means of the second row be designated 2, y, 
and z, respectively, and the constant difference b, the adjusted means 
of the first row will be (x+b), (y+b) and (z+b) respectively. On the 
basis of the conditions imposed above, the following equations may be 
written: 


Ny(2+b) +n2(y+b) +mi3(2 +b) =X. (1) 
ny (2+b)+nyx=rX.; (2) 
nu(yt+b) +noy ==2X.2 (3) 
Ni3(2+b) +n2o2z=ZX.3 (4) 


Solving equations (2), (3) and (4) for z, y and z gives 


— Nub 

2=Xa—-—— 
N.1 

— Nob 

y=X.2—— 
N.2 

=> 3b 
2=X.3—— 
N.3 


Substituting these values in equation (1) gives 


na( X. + =) + na( Xs + 9) + ms( Xs + on) =>&X. 


+1 N.2 N.3 
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The general form of this equation is 


>| m(X.i+%*) | => > Xi. 
N.j 


from which the value of b is determined to be 





_ yMyzX.; 
Sy eanaraion 


=X. | 
ba =w... (5) 





This constant difference, b, is also a weighted mean of the s 2-way 
mean differences. It is well known that the sum of the squares of 
the deviations of two means from their weighted mean is equal to the 
product of their frequencies over the sum of their frequencies times the 
square of the difference between the two means, that is 


11jN2j 





the sum of squares = (X13 — X2;)?. 


Nj Nj 
The above function of the frequencies, then, is taken as the weight of 
differences between 2-way means so that b may be calculated from the 
following equation 


N32N22 N13%23 

















(Fn — Xu) oe — Xe) oe —- Xd 
nN.1 N.2 N.3 
ll 7% 12 ~+ 13/23 
N.1 N.2 N.3 


Equations (5) and (6) are identical in value. 

Table II could now be reconstructed with the adjusted means in the 
interior cells and the border values as they are but it is not necessary 
since only the constant difference between the adjusted means and 
border values are used in generalizing the formulas of Table III. The 
adjusted mean in any cell in the first row is 

Y,+m 


N.; 


and that in any cell in the second row is 


The difference between the means in any column j, then, is b. Using 
the adjusted means, any interaction found by the formulas of Table III 
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This matter was taken up in a personal interview with Dr. Fisher 
while he was teaching at the University of Minnesota during the latter 
part of the summer of 1931. He suggested that a table be set up having 
the same border values as Table II but having the observations so 
adjusted that there would be no true interaction, that is, so that the 
interior 2-way means should differ by a constant amount. If the fre- 
quencies are proportionate this constant difference will be the same as 
the difference of the 2-way border means but if they are not propor- 
tionate the constant difference of the adjusted means will not be equal 
to the difference of the 2-way border means. This adjustment in no 
way affects the within class sum of squares or the total sum of squares 
since the adjustment is accomplished by adding (algebraically) a con- 
stant amount to each observation of a cell or sub-class. It is well 
known that this method of coding does not affect the sum of the squares 
of the deviations from the mean. 

The conditions have been imposed that the differences between ad- 
justed sub-class means in all the classes shall be equal and that the 
border values shall remain the same. Consequently, referring to 
Table II, if the adjusted means of the second row be designated z, y, 
and z, respectively, and the constant difference b, the adjusted means 
of the first row will be (x+b), (y+) and (z+) respectively. On the 
basis of the conditions imposed above, the following equations may be 
written: 


mu(r+b) +ni(y+b) +213(2+b) = 2X. (1) 
nyi(r+b)+nyr = tX., (2) 
nu(yt+b) +nay =2X.2 (3) 
Mi3(2 +b) +ne2z= TX. (4) 


Solving equations (2), (3) and (4) for z, y and z gives 





— nub 
t@ Aare 
nN. 
=> Nib 
Y= A-2— 
N.2 
= Ni3b 
Z2= ”  eacieaaimaiame 
N.3 


Substituting these values in equation (1) gives 


ml X, +2) mal X. 2+— = 12) msl X, +t) 2x, 
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The general form of this equation is 


2| mx.) | => DXi. 
N.j 


from which the value of } is determined to be 


ZX..- ynirX.j 
b= i... (5) 
pili 
Nj 








This constant difference, b, is also a weighted mean of the s 2-way 
mean differences. It is well known that the sum of the squares of 
the deviations of two means from their weighted mean is equal to the 
product of their frequencies over the sum of their frequencies times the 
square of the difference between the two means, that is 


N1jN2j 


the sum of squares =————(X 1; — X2;)?. 


nj Nej 
The above function of the frequencies, then, is taken as the weight of 
differences between 2-way means so that b may be calculated from the 
following equation 


Nj2Ne22 N13%23 

















(Xu Kan) +E (Xie — Ker) + (Kis — Kes) 
= N11% n Ni3nN (6) 
11 " ie 13723 
N.1 N.2 N.3 


Equations (5) and (6) are identical in value. 

Table II could now be reconstructed with the adjusted means in the 
interior cells and the border values as they are but it is not necessary 
since only the constant difference between the adjusted means and 
border values are used in generalizing the formulas of Table III. The 
adjusted mean in any cell in the first row is 

Xt 
n 


‘i 
and that in any cell in the second row is 


—— m,;b 
Xj-— 
N.j 





The difference between the means in any column j, then, is b. Using 
the adjusted means, any interaction found by the formulas of Table III 
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is due to the disproportion of frequencies only, for the difference be- 
tween 2-way means is constant. This interaction must be subtracted 
from that calculated from the original means. The expression for the 
sum of squares due to interaction in a 2s table with disproportionate 
frequencies, then, is 
>| ete — Ka)? |+0e( 2). (7) 
n.j n.5 


The expression for the 2-way sum of squares is 


11.NM. 2 
— b (8) 


and that for the s-way sum of squares, using s=3 again, is 


> <~ N —MN2Nr, \* 
| naina{ Xa— Ka 11%as = *») 


N.1N.2 








_ Nunes — MaMa, : 
71.1.3 


+n ¥a-X 


— = a 
+nan( ¥-¥- "2 momay) | en (9) 


1.97.3 





Expressions (7), (8) and (9) are general formulas for sums of squares 
designated in Table III as interaction, 2-way and s-way respectively, 
that is, they may be used for any 2Xs table whether the frequencies 
are proportionate or disproportionate providing no cell is blank. The 
values calculated by means of expressions (7), (8) and (9), together 
with the corresponding numbers of degrees of freedom in Table III, 
form bases for estimates of the variance of the population free of the 
distortion due to disproportionate frequencies, that is, estimates com- 
parable to those based on proportionate cell frequencies. The formulas 
for the sums of squares of deviations as usually presented for the analy- 
sis of variance are special cases of formulas (7), (8) and (9) as may be 
shown readily by substituting kn; for m2;, km. for m. and mj; (k+1) 
for n.; in formulas (5) or (6) and (7), (8) and (9). This gives the 
formulas for use with proportionate frequencies other than equal. 
By letting k=1 the usual forms for use with equal frequencies are 
obtained. 


As an illustration of this generalization and as a guide to its use, the 
following example is given.' The necessary data are given in Table IV. 
1 For further illustrative examples see: 


Computation and Interpretation of Analysis of Variance and Covariance, by G. W. Snedecor, Department 
of Mathematics, Iowa State College. Iowa State College official publication. 
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TABLE IV 
| 
Female | Male | Both 
| | ] 

Breed Log of | Log of Log of 
| Number per cent Number | per cent Number | per cent 
| bacon bacon bacon 

SCOR PEE | 33 | 66.55 69 | 181.04 122 | 247.59 
Duroe JOOGF . .. cc ccccccces | 51 | 98 .69 141 | 281.43 | 192 | 380.12 
PINE. 5.6 sc ccccccesess 13 25.90 17 | 34.20 30 | 60.10 
ED i cccncacincinsee 4 | 7.62 9 17.58 13 | 25.20 
ee a s& 14.64 | 4 8.20 12 22.84 
Poland China............. 15 | 28.11 | 32 64.42 47 | 92.53 
Chester White............. 35 66.90 | 47 90. 52 82 | 157.42 
RE inc4tevuk ewes ade 12 23.32 | 23 46.70 35 70.02 

aria dna a: mena ae 171 | 331.73 362 | 724.09 533 1055 . 82 














In order to calculate the total sum of squares of deviations from the 
mean it is necessary to have the sum of the squares of the observations. 
The total sum of squares is found as follows: 





CEE ET POT Ee en, 

ET re ee ee er ee mee 

Sum of squares of observations. ..................-eeeeeeeeeeese+ 2104.4886 

Square of the sum of the observations. ........................+... 2091.4744 
Number 

ly sg dak cake ce N eR SAR RRAMER RAS EM SRO 13.0142 


Equation (5) is perhaps the more convenient form for finding the 
value of the constant difference b. Thus 














33 51 13 4 
.73 - (247.59) —-—— (380.12) -—(60.10) ——(25. 
adi 7.59) — 795 (380.12) — 3) (60.10) — =, (25.20) 
7 (83)(89) , (51)(141) , (13)(17) |, (4)(9) 
122 192 30 13 
8 15 35 12 
—— (22.88) — — (92.53) — (157.42) ——(70. 
59 (22-88) — gp (92.53) — 55 (157.42) — 2 (70.02) 
(8) (4) (15) (32) (35) (47) (12) (23) 
12 47 82 35 
a 
112.4890 
= — 0.053432. 





“The Possible Réle of Inheritance in the Quantitative Character of a Coccidian Infection of the Rat,” 
by E. R. Becker and Phoebe R. Hall, Department of Zodlogy and Entomology, Iowa State College. 
To appear in early issue of Parasitology, Cambridge, England. 
Since this is a new development concerning which nothing has been published previously, exam- 
ples are not plentiful. The one in Parasitology was checked and accepted by two prominent English 
statisticians. 
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The sum of the squares for sex, expression (8) is 


MMe. 9 _ (171) (362) 





2 _ 2 
~ b 535 (—6.0105) 
= (116.14) (.002855) 

= 0.3316. 


The sum of squares for interaction, expression (7), is 


myn (2X13 DXn\ | ae ar) | 
> ~ =~} |= 113.468 { —..-- ~—.—- | ~ & 
N.; ( Ni; No; ) a 171 362 aoe 


= 112.49(.003637 — .002855) 

= 0.0880. 
Rather a lot of calculation is necessary for determining the sum of 
squares for breed using expression (9). The following modified form is 
more convenient 


-Yy.32 as _amme — 
pi Xi _ ymuimiy,_ ¥,)2— 0? 
Nj N.j , 














M1.N2. zie) = (=X)? 


n N.j n 
Thus, the sum of squares for breed is 
66.55)? (181.04)? (98.69)? (281.43)? (25.90)? (34.20)? 
( ) +f ) +f ) 4S ) 4 re ) 














33 69 51 141 43.7 «47 
(7.62)? (17.58)? (14.64)? (8.20)? (28.11)? (64.42)? 
4 9 - g + 4 + 95 * 32 

(66.90)? (90.52)? (23.32)? (46.70)? 
— (112.49) (. 
a na aaa oo (112.49) (.003637) 


— (.002855) (116.14 — 112.49) —2091.4744 =0.8521. 


The sum of squares within classes is easily found by subtracting the 
above three portions from the total, thus 


13.0142 — (0.3316 +0.0880 +0.8521) = 11.7425. 


With these values the conventional analysis of variance table can be 
completed. 

















TABLE V 
| D/F | Sums of squares Mean squares 
Dicicedevaiicnnesennmscnnend 1 | 0.3316 0.3316 
i cacieidskuleiaio dure earsioth til 7 0.8521 0.1217 
NS sie ive e sk arena 7 0.0880 0.0126 
NN ce ck rca ageaicd 517 11.7425 0.0227 
ee ree 533 | 13.0142 
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BUILDING CYCLES IN THE UNITED STATES, 1875-1932: 


By Joun R. RiGGLeMAN, Division of Building and Housing, Bureau of Standards, 
United States Department of Commerce 


Much attention has been directed recently to the possibility of par- 
tially stabilizing business and relieving unemployment during periods 
of distress, through the seasonal and cyclical control of the different 
individual industrial and other activities which, taken together, make 
up total or average general business conditions. One of these major 
industries is construction, of which building represents an important 
part and an important problem in stabilization. Among the first 
steps necessary in long-range planning to stabilize building activity is 
the examination of the nature or characteristics of building cycles. 
The preliminary index of the cycles of building activity from 1875 to 
1932, described in this paper, was prepared for the purpose of assisting 
in such examinations. 

It should be clearly appreciated that the index presented in this 
paper applies to building only—it is not an index of all construction. 
Highways, railways, canals, telegraph and telephone systems, power 
lines, sewerage systems, pipe lines, and bridges are not included. As 
these various forms of construction are often influenced by factors 
which differ from those that influence building activity, they call for 
separate treatment and analysis. It is believed that the cyclical con- 
trol of building activity is a problem somewhat distinct from the 
problem of controlling other construction, all of which, in turn, may be 
considered as part of the entire problem of promoting stability in the 
production of durable goods. 

Ideal data upon which to base a study of building cycles are not 
available. Proper measurement of monthly or yearly building activity 
would require figures which express directly or indirectly the amount of 
work done in such periods. It is obviously impossible to secure com- 
plete data on the number of units of building added during any given 
period. An accurate indication might be furnished, however, if data 
were available which would give the annual and monthly employment 
of men, use of equipment, and consumption of material. Since compre- 
hensive data covering these points are not available, other figures must 
be used. 

For the purposes of this study it was necessary to use value of build- 
ing permits, as explained later. The difficulties of collecting these 


1 Revision of a paper presented at the Ninety-fourth Annual Meeting of the American Statistical 
Association on December 31, 1932. 
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data were great, as they are available for the earlier years only in oc- 
casional records. 

While many questions may be raised and many criticisms may be 
offered, it is believed, nevertheless, that the preliminary index pre- 
sented in this report is representative of the major cycles of building 
activity in this country since 1875. While the curve may not show short- 
time fluctuations with a high degree of accuracy, it is thought that the 
lengths and amplitudes of the major cycles are portrayed to a degree of 
accuracy that makes them of considerable assistance as background 
material in approaching the problem of stabilizing building activity. 

The preliminary index of building cycles discussed in this paper 
represents the first step in the process of evolving a more complete 
index. Though it is believed to be indicative of cyclical conditions, it is 
not to be accepted as final and will be revised as soon as additional data 
can be secured, especially for the earlier part of the period covered. 

This preliminary index is based upon per capita building permit 
values for an increasing number of cities from 1875 to 1900, and 52 cities 
from 1900 to 1932. The values were reduced to terms of the 1913 
dollar, and a normal trend was computed. The data were then ex- 
pressed in terms of percentage deviations from this trend. This index 
is presented graphically for the period from 1875 to 1932 in Chart I. 

Building permit figures ordinarily furnish one of the best available 
indicators of the changes in building activity throughout the country 
over a long period of time. They are, however, subject to many lim- 
itations. They do not include building outside cities and sometimes 
they do not include government buildings within cities, nor do 
they indicate when, if ever, the building authorized will be constructed. 
The values given are only estimated, and sometimes the estimates are 
purposely made low if the permit fee is based on the valuation of the 
project, or high if the permit valuation is to be used as a sales argu- 
ment. A permit places a person under no obligation to complete the 
building for which the permit is issued. Work may never materialize 
under some of the permits granted, due to difficulties such as those 
which often occur in a period of depression. Changes in building costs 
may bring the actual expenditures considerably above or below the 
figures designated in the permit. 

When more stringent building codes or other municipal and state 
regulations are being considered, permits for uncertain projects are 
often taken out in order that the building may be constructed under the 
old and more lenient laws in case the project materializes. Under such 
conditions many permits may be issued for buildings that are never 
built. It should be appreciated, however, that the foregoing limita- 
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tions do not apply in all instances, as in many cities the valuations are 
carefully checked and permits are seldom secured that are not acted 
upon. In spite of the foregoing limitations, however, it is quite prob- 
able that few industries have a better index of activity over a long 
period of time than the building industry has in building permits. 

The changes in building activities indicated by permits are changes 
in the starting of projects. They do not show the actual volume of 
construction going on at any particular time, as some projects may last 
many months or even a few years after the issuance of the permit. 
While this point must be kept in mind when interpreting permit data, 
the lag is not as important when dealing with annual data as with 
monthly data, since most of the permits issued in a given year cover 
construction completed within that year. Much of the activity con- 
nected with furnishing construction material, however, takes place 
before the issuance of a permit. 

The preliminary index of the building cycles from 1875 to 1932 is 
based upon annual values of building permits from an increasing num- 
ber of cities, beginning with 4 large cities in 1875 and building up to 52 
cities in 1900. Starting with New York City, Chicago, Boston, and 
St. Louis in 1875, cities were added as follows: Minneapolis and Detroit 
in 1880; St. Paul in 1883; Omaha in 1885; Cleveland, Indianapolis, and 
Seattle in 1889; San Francisco and Milwaukee in 1890; Buffalo in 1893; 
Philadelphia and Los Angeles in 1894; Atlanta in 1896; Pittsburgh, 
Washington, Kansas City, Mo., and Denver, in 1897; New Orleans, 
Rochester, and Cincinnati in 1898; and Baltimore, Cambridge, Colum- 
bus, Dayton, Fall River, Grand Rapids, Hartford, Jersey City, Kansas 
City, Kans., Louisville, Lowell, Memphis, Nashville, Newark, New 
Bedford, New Haven, Oakland, Portland, Ore., Providence, Reading, 
Richmond, St. Joseph, Scranton, Spokane, Syracuse, Tacoma, Toledo, 
and Worcester in 1900. 

In order to simplify the problem of trend determination and of using 
a varying number of cities prior to 1900, the permit values were placed 
on a per capita basis. The population was estimated as of July 1 of 
each year on the basis of a smoothed logarithmic curve drawn through 
the population figures for the different decennial census dates. While 
special adjustments for territorial annexations were made only in the 
more important instances, which it is believed is satisfactory for the 
purposes of this national study, it is considered important in analyses 
of local conditions to make careful adjustments for all annexations or 
changes in boundaries which occur between census dates. 

Obviously the rate of building activity would normally be higher in 
a city with a rapid rate of population growth than in a city with a slow 
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rate of growth. In the period since 1875, the group of cities consid- 
ered, taken as a whole, shows some decline in the rate of growth and, 
accordingly, the long-time trend of per capita building permits, in 
terms of the 1913 dollar, would be expected to decline during the period, 
unless the tendency were offset by some factor such as the rising stand- 
ard of living. 

Since the building permit figures used were stated in terms of value, 
the data were converted to their equivalents in 1913 dollars in order 
that the fluctuations in the volume of building activity might not be 
confused, owing to changes in price conditions, especially during the 
World War inflation period. For this purpose, a specially devised 
index of building costs was used for the period from 1875 to 1903 inclu- 
sive, based upon the American Appraisal index numbers of cost of in- 
dustrial buildings in eastern cities. Indexes of frame building costs 
and of brick mill costs were used throughout the period, and to these 
were added indexes of frame iron-clad buildings and of steel iron-clad 
buildings in 1890, and indexes of reinforced concrete construction and 
of concrete and steel construction costs in 1900. 

Beginning in 1904, the Engineering News-Record construction cost 
index was used. This index is designed to be a national index of general 
construction costs in the United States. It has four components, of 
which three are prices of materials, and one is wages. The materials 
are structural steel at Pittsburgh, cement at Chicago, and lumber at 
New York. The labor element is the average for common labor in 20 
cities. These four factors are weighted according to their relative 
importance, which is considered to be as follows: structural steel, 
2,500 pounds; cement, 6 barrels; lumber, 600 feet; and common labor, 
200 man-hours. These are re-priced each month. 

In using the above index of construction costs, it is recognized that 
its basis is limited to building material prices and labor rates and thet 
it may not represent any of the other changes that take place in building 
costs, such as in contractors’ overhead and profits, financing charges, 
architects’ fees, technical improvements in machinery, economy in 
design, greater prefabrication of materials, and cyclical and secular 
variations in the efficiency of labor and management. These factors 
may vary considerably from time to time and the changes may not 
correspond to the changes in building-material prices and in total con- 
struction costs. If a synthetic index of this type does not properly 
reflect the changes in the efficiency of labor and management and im- 
provements in the use of materials, its use may cause an appreciable 
error in the secular trend, as discussed later in this paper. 

Building permits per capita, in terms of the 1913 dollar, are shown by 
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the curve on Chart I, and a long-time trend line (computed by the 
method of semi-averages) is also shown on this chart. 

It will be noted that the trend decreased from approximately $36.20 
per capita in 1875 to approximately $31.66 per capita in 1932, which is 
a decrease of about $4.54 per capita for the period, or 8 cents per year. 
As mentioned previously, this decline may be due to the decreasing 
rate of growth in the group of cities. Too much significance, however, 
should not be attached to the slope of this trend line as it is probable 
that an extension of the period either backward or forward would cause 
some change in slope. Furthermore, eliminating price changes by 
means of a synthetic cost index, based upon fixed amounts of labor and 
materials, might affect the trend slope. Mr. James 8. Taylor, Chief of 
the Division of Building and Housing, believes that the cumulative 
upward bias in such an index becomes very considerable over a period 
of twenty or thirty years. He bases his opinion partly on the following 
data: (1) The Interstate Commerce Commission found that from 1900 
to 1914 synthetic indexes of the cost of construction performed by rail- 
ways showed an increase of about 14 per cent in cost, whereas it ap- 
peared that in actual practice costs in 1914 were no greater than in 
1900. (2) In preparing material in 1928 for Recent Economic 
Changes, the Division of Building and Housing found that a preponder- 
ant number of leading building contractors, architects, and engineers 
agreed that the ratio of labor to material costs for building construc- 
tion was about the same in 1928 as in 1913, namely, 40 per cent to 45 
per cent labor and 60 per cent to 55 per cent for materials. This was 
in spite of the fact that wage scales in the building industry were re- 
ported as having increased by 150 per cent during the fifteen-year 
period, and materials only about 70 per cent, which, without techno- 
logical advances, would have resulted in reversing the ratio of labor to 
material costs. (3) Mr. H. H. Fox, Vice President of the Turner 
Construction Company, has published studies showing that during the 
period from 1925 to 1929, output per man-hour on certain construction 
operations increased very substantially due to improved design, ma- 
terials, mechanical equipment, tools and methods of work. While in 
certain actual operations, such as the laying of brick, there may have 
been no increase in labor productivity, it may be noted even in that 
case that brick is relatively a less important material than formerly, and 
probably less labor is required for bringing the brick and mortar mate- 
rials to the brick layer’s scaffold, inasmuch as the elevator and wheel- 
barrow have replaced the hod-carrier. If a cumulative upward bias 
does exist in the cost index used, it would mean that the per capita trend 
from 1875 instead of being slightly downward might be slightly upward. 
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The above qualifications apply to any interpretations that might be 
made of the secular trend. The objective of this particular study, 
however, is to show cycles, and the secular trend has been eliminated. 
Since any trend that has been indirectly eliminated by a steadily accumu- 
lating bias in the cost index is approximately offset by a corresponding 
opposite difference in the trend that is directly eliminated, the cycles 
in as erratic a series as the one under consideration would not be af- 
fected to any practical extent by a secular bias in the cost index. 

When the building cycle curve is stated in terms of percentage devia- 
tions from the normal trend, it appears as shown in Chart II. The 
various characteristics of the building cycle as indicated by this pre- 
liminary curve will now be discussed. 

An outstanding characteristic of the building cycle curve from 1875 
to 1932 is that it shows three major cycles. In these major cycles there 
are many smaller cycles. The three great swings, however, since 1875 
indicate quite clearly three great waves or major cycles in building ac- 
tivity. The smaller cyclical movements within the major cycles have 
their movements accelerated or retarded according to whether or not 
the directions of the movements in the major cycle correspond. 

It will be noted that the length of a major cycle from one depression 
period to the next is about a business generation. The first one shown 
by the curve covers the twenty-two year period from 1878 to 1900 (12 
years up-swing and 10 years down-swing), the second covers the twenty- 
year period 1900 to 1918 (9 years up-swing and 9 years down-swing), 
and the third, so far, has covered fourteen years from 1918 to 1932 (7 
years up-swing and 7 years down-swing). Decreasing lengths of these 
cycles over the period are not believed to be significant due to the tre- 
mendous effect of the World War on the last cycle. The lengths of the 
minor cyclical movements within the major cycles ordinarily are about 
the same as those of the general business cycles, though they may not 
be coincident in point of time. 

A second striking characteristic of the building cycle curve is the 
great amplitude of the major cyclical fluctuations. The curve moved 
up from 44 per cent below normal in 1878 to 55 per cent above normal 
in 1890, down to 41 per cent below in 1900, up to 31 per cent above in 
1909, down to 78 per cent below in 1918, up to 65 per cent above in 
1925, and then down to a point 78 per cent below in 1932. In the en- 
tire period shown, the highest point was in 1925, and the lowest points 
were in 1918 and 1932.!_ This does not indicate, however, that the am- 


1 Considered as departures from the normal trend as shown in Chart II, rather than as total dollars 
per capita (1913 basis) as shownin Chart I. The value per capita (in 1913 dollars) was slightly higher 
in 1890 than in 1925, but it was not as far above the long-time trend. 
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plitudes of the cycles are growing greater, but is rather a result of the 
shortage which accumulated during the World War, and the high rate of 
building after the War that was necessary to make up this shortage. 

It appears that while general business cycles usually fluctuate within a 
range of 20 per cent above or below normal, the major building cycles 
fluctuate from two to three times as far from normal. 

Due to the wide-spread interest in attempts to help stabilize business 
and employment through control of building cycles, much attention 
has been given to the relation of building activity to general business 
conditions. Claims have been made that building cycles precede 
business cycles, and claims have also been made that building cycles 
follow business cycles. 

Since the major building cycles appear to be several times as long as 
the general business cycles, there appears to be no marked correlation 
between them. The minor building movements within the major 
cycles may be more readily compared with the cycles of general busi- 
ness. Considering the minor building fluctuations (as shown in Chart 
II) it may be said that the building movement preceded the general 
business movement in 1878-79, 1885-86, 1889, 1895, 1899, 1904, 1909, 
1911, 1912, 1921, and 1929. Building movements may be said to have 
followed the general business movement in 1892, and possibly at a few 
other points which are not distinct because of the difficulty of deter- 
mining short lags when using an annual index. The most outstanding 
instances of opposite movements in the periods shown are from 1881 to 
1885, and from 1925 to 1929. The opposite movements from 1915 to 
1919 are readily explained by war-time conditions. 


In conclusion, it should be pointed out that while the preliminary 
building cycle index presented in this report is believed to be indicative 
of the nation’s building cycles, no interpretation should be made with- 
out due consideration of the limitations and qualifications of the data. 
Although the cities used in making up the index are believed to be gen- 
erally representative, it is possible that they may not be representative 
enough for certain purposes. It is also possible that the inaccuracies 
of the original data may throw the curve out of line, especially in regard 
to the minor cycles. Furthermore, the construction cost index may not 
be as representative as it should be when applied to the particular group 
of cities used. In comparing the building cycle with the cycles of 
general business, the difficulty should also be kept in mind of deter- 
mining an index of general business activity which accurately pcrirays 
the amplitude of the cycles in terms of percentage fluctuations from 
normal. 
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In spite of all the qualifications pointed out in this report, however, 
it is believed that the building cycle index presents a reasonably good 
picture of the fluctuations in building activity in the country for the 
past 58 years. 

Finally, it is believed that the most noteworthy indications of the 
building cycle index are: (1) That major building cycles last several 
times as long as the usual business cycles; (2) that building cycles devi- 
ate several times as far from normal as business cycles; and (3) that while 
a change in business activity is quite often preceded by a corresponding 
minor movement in building, sometimes a business change precedes a 
building change, and sometimes the changes are in opposite directions. 
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ON PARTITION VALUES 


By Smon Yana, Institute of Social Research, Peiping, China 


The term ‘partition values” is here used to comprise all such 
measures as the median, the quartiles, the deciles, the percentiles, and 
the like. If the definitions given by various authors for those measures 
be summarized, the general definition would be somewhat like this: 
The partition values are the magnitudes of those items in an array 
which divide the number of items thereof into some specified number of 
equal parts. Here, by an array is meant an arrangement of ungrouped 
data according to magnitude. But the common definition is inaccu- 
rate, as will be seen in the following. 

Suppose an array of continuous data, as human body height, contains 
an unlimited number of items, and let a diagram of it be drawn so that 
the space between every two adjacent items is uniformly equal to a 
unit infinitely small, with the result that the array seems to be a plane 
as in Figure 1. Divide the base line into n equal parts and let the 
middle item in each part be taken out to form a sample array as in 
Figure 2, the spaces between the items being kept unaltered. Then 
the sample array in Figure 2 is strictly representative of the “‘gapless 
array” (let it be so called) in Figure 1. 
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Fig.2. A representatrve sample 


array of n items 


Now, this fundamental interpretation is suggested: To calculate the 
partition values in a sample array is equivalent to finding them in the 
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“‘gapless array”’ it represents. It will be seen that this interpretation 
has a general application, for to every sample array there may be as- 
sumed to be a corresponding ‘‘gapless array,’’ the reasoning being just 
the reverse of the above. 

In the light of this, all the difficulties ordinarily encountered in the 
calculation of partition values may be solved once forall. First, as the 
number of items is limited in a sample array, some partition values 
may be lacking. But in the “gapless array,” in which the items are 
assumed to be unlimited in number, any partition item may be assumed 
to exist. 

Secondly, the number of items in a sample array may not be divisible 
into equal parts; a sample of 15 items, for instance, cannot be separated 
into four parts, each containing an equal number of items. With the 
“‘gapless array,’’ however, such a difficulty would not arise, since the 
division of its base line into some specified number of equal parts would 
correspondingly partition the items into the same number of equal 
parts. 

Lastly and above all, the ends or limits of a sample array do not show 
themselves. A sample array is, so to speak, not enclosed at both ends. 
Owing to this very difficulty, erroneous formulas for calculating parti- 
tion values have been given by not a few statistical authors. By the 
aid of the above interpretation we see now that, if the space between 
every two adjacent items be considered as a unit, the limits of a sample 
array are half a unit space beyond each of the terminating items (see 
Figure 2). 

Having known the limits of a sample array, we can immediately get 
the whole length of its base line, that is, the distance between the two 
limits, as AB in Figure 2. Hence a new definition for partition values 
may be given as follows: 

The partition values are the magnitudes of those items in a sample 
array, actually existing or interpolated, which divide the whole length 
of its base line into some equal parts. 

It should be noted that the items bearing the partition values do not 
necessarily divide the number of items in a sample array into equal 
parts, as is alleged in the old common definition, although they should 
always do so in the ‘‘gapless array” as in Figure 1. 

To calculate the partition values in an array becomes, then, so simple 
a matter as merely to divide its base line into some equal parts and then 
find the magnitudes of those items which stand at the partition points 
thus obtained. 

Since the position of a partition item is usually expressed in terms of 
the ordinals of items in an array, we have to convert the units in dis- 
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tance into such ordinals. As will be seen from Figure 2, the numerals 
expressing distance are each less by 4 than the corresponding ordinals; 
and so the conversion just said is merely to add 4 to the former so as 
to get the latter. For example, in an array of n items, while Q, is i 


units of distance from the lower limit, it is at the same time the (+3) 
item, if expressed in terms of the ordinals. 
Hence the following general formula may be made: 


Let an array of n items be partitioned into p equal parts, then the 


th 
rs partition value is the magnitude of the (= +3) item. 


th 
The 49th percentile, for example, is the magnitude of the ($" 45) 
th 
item in an array of n items. The median is always the (3 +3) or 


th 
ee ) item, whatever p may be; for instance, the 50th percentile, 





that is, the median, has the solution of son tae which is readily re- 
ducible to "F* 


At this place, it is interesting to note the formulas formerly given by 
some authors of statistics. Except the simplest partition value, the 
median, which is universally calculated in the correct way, that is, as 





2 
(aet9 
Pp 


th 
the (*t4) item, the partition values are erroneously given as the 





th 
) item, using the same notation as in the above, by such au- 


thors as King,' Burgess,” and Secrist.* 

Indeed, there is the notable scheme given by Professor Bowley,‘ in 
which there are 12 separate formulas for calculating the median and 
the quartiles according as the number of items in an array is a multiple 
of 4, or such a multiple with a remainder of 1, 2, or 3. These 12 for- 
mulas, as have been tested by the writer, are indeed consistent with 
the single general formula given above. For instance, in case the num- 

1W. I. King, The Elements of Statistical Method, 1924, p. 153. 
2R. W. Burgess, Introduction to the Mathematics of Statistics, 1927, p. 137. 


* H. Secrist, An Introduction to Statistical Methods, 1925, p. 357. 
4A. L. Bowley, El ts of Statistics, 1920, p. 107. 
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ber of items in an array is 4n+1 Professor Bowley gives the upper 


th 

quartile, Q3;, as the magnitude of the {ian+1)+han+2)t item. 
’ th 

According to our formula, however, it belongs to the (3 + ;) item, 


where n’ stands for the number of items, and hence is equal to 4n+1. 
Then by simplification and substitution we get 








12(n'-1) 5 
- 1 _12n+5 = 4 
q(3n+1)+7(8n+2) = _ 4 
_12n'+8_3n’ 1 
146 4 °'2 


The last expression is just our formula for Q;. In like manner all the 
other formulas in Professor Bowley’s scheme may be shown to be re- 
ducible to the same single formula of ours. Hence we see that Bow- 
ley’s scheme, though quite correct, is rather needlessly cumbrous. If 
a scheme of the same kind be made out for calculating the percentiles, 
it would contain 99 X 100 = 9900 separate formulas! 

When data are arranged into frequency groups, the determination of 
partition values may be done graphically by means of an ogive or a 
cumulative curve. But there arises a question concerning how to par- 
tition the distance of the ordinate measure which represents the total 
frequency, that is, CD in Figure 3. On the one hand, many an author 
holds that the distance is to be divided into a specified number of equal 
parts, while on the other hand authors like Bowley,' Riegel ? and Jones * 
make the division otherwise; they calculate the median, for instance, by 


taking - units from the lower limit instead of just at the middle 
point of the distance in question. 


Let us take the following example as an illustration and draw ac- 
cordingly an ogive as in Figure 3. 











Expressed Actual Cumulative 
class limits class limits Frequency frequency 
ie rene ew oeas kaaare 9.5-19.5 2 2 
iad dnedetenadisaeeseed 19.5-29.5 5 7 
Dchireianeeeeendacd eee 29.5-39.5 2 Q 
RS OE eee 39.5-49.5 1 10 














1 Bowley, op. cit., diagram facing p. 106. 
2R. Riegel, Elements of Business Statistics, 1924, p. 239. 
+D. C. Jones, First Course in Statistics, 1927, pp. 66-7. 
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Fig.3. The analysis of an ogive 














At the mid-point of each unit space along the ordinate scale let a 
dotted horizontal line be drawn to meet the curve and let its length, as 
measured by the abscissa scale, represent the magnitude of an item.! 
It will be seen that the figure thus formed is quite similar to Figure 2 
showing a sample array, the only difference being that the array here 
is shown in a vertical position instead of a horizontal one. Thus the 
distance CD in the figure corresponds to the base line AB in Figure 2. 
According to the definition given above, therefore, CD should be di- 
vided into a specified number of equal parts and not otherwise. 

The question being settled, the partition values, of course, will be 
given by the lengths (as measured along the abscissa scale) of hori- 
zontals drawn from the partition points to the curve. The median, for 
instance, is thus given in the figure as 25.5. 

If the curve be smoothed,’ the partition values then obtained will be 
more accurate. 

The arithmetic method for determining partition values from a fre- 
quency table consists of two steps: first to take an appropriate fraction 
of the total frequency so as to get the location of the partition value 
required; and secondly to make linear interpolation in the class interval 
containing it. But Jpinions are divided among statistical authors as 


to the first step, though no disparity of method arises concerning the 


second step. Some authors take the fraction in question to be 5 . 


while others as Jerome,’ Riegel *‘ and Jones ° take it as at and still 


1 In this procedure there is an underlying assumption as to the distribution of items within the class 
intervals, viz., that a class interval be divided into as many equal sub-intervals as there are items in it 
and that each item be located at the mid-point of a sub-interval, which status may be seen in the figure 
by observing the distribution witbin the intervals of the feet of the dotted verticals. For the reason of 
upholding this assumption rather than any other of the same order, see, for instance, Burgess, op. cit., 
p. 87. 

? The smoothing of the curve would improve the underlying assumption concerning the distribution 
of items within the class intervals. 

3H. Jerome, Statistical Method, 1924, p. 124. 

4 Riegel, op. cit., p. 237. 

5 Jones, op. cit., p. 24. 
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further an author ! uses r(n+1) instead. Besides all these, King gives 


c(2i—1) 

2f 
For the sake of the statistical theory, this confusion needs to be cleared 
up. 


the formula /+ to comprise the whole process of calculation.? 





Now in the writer’s view, the fraction in question should be = and 


not in any other way. The general formula for determining a partition 
value in grouped data may accordingly be given as 

rn 

——s 


ve 
ae 


where /=lower limit of the class containing the partition value required 
c=the class interval 
s=sum of items of all lower classes 
f=number of items in the class. 
The formula may be explained graphically by referring to Figure 3. 
Taking the median as an instance, we see that 
M (the median) =CN 
=CM+MN 
=1+MN 
But MN:MP=HK:HL 
= EF:EG 
EF 
MN=M PIG 
CF—CE 
=M P— 





=—8 
2 
=c——_. 
f 
n 
2 un@ 
Hence M=l —- 
In like manner, the formula may be shown to hold good for any other 
partition value. 


1 Secrist, op. cit., p. 287. 
? King, op. cit., pp. 129 and 153. 
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It may be noted with interest that King’s formula holds only for 
the median, but errs for all other partition values, as shown below. 
In King’s formula there is contained the letter 7 which, expressed in 


our notation, has the value ue —s. Substituting it in the formula 


2 rath -s|-1 
l+c- P 


2f 


rn+r 1 
( p -3)-* 
=I+ 
“fF 


Comparing the last expression with our formula, we see that if King’s 
formula is to be consistent with ours we must have the condition that 


we have 














rno+r_1_rn 

p 2p’ 

i. e., fos 
p 2 


which equation means that the partition value is at a position half-way 
of the whole array, that is, it should be the median. Thus it has been 
shown that King’s formula is correct only for the median, if ours be 
accepted as true. 

It may further be observed that King’s formula might have been 
entirely correct, had the author known the correct rank of a partition 
value. As given in a previous section of the paper, the rank of a parti- 


r(n+1) 
P 





tion value is 2 +3, and not as alleged by Professor King. Had 


he taken the correct value and accordingly given 7 the value w+ 8 


his formula would have been 


(™+3—s)—1 
l+e YP : 
of ' 





which, though in a complicated form, is all good and may be reduced 
to the very form of our formula. 

All the preceding discussion refers to continuous series only. With 
regard to discrete series, e. g. size of families, the reasoning given above 
will, according to the writer’s view, still hold, but with the following 
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modifications. First, the curve will be stair-cased; and second, the par- 
tition values will have significance only when they happen to fall at 
the boundaries of the steps in the curve, as shown by dotted lines in 
Figure 4. The shortcomings of discrete series for giving partition 
values are inherent and cannot but be let alone. 


1 e: 
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Fig.4. An array of discrete series 
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THE STATISTICS OF GEOMETRICALLY CODED SCORES 


By Etmer B. Royer anp Hersert A. Toops, The Ohio State University 


In the September, 1932, issue of this JouRNAL, Dr. Halbert L. Dunn ! 
described a method of multiple punching Hollerith cards whereby the 
capacity of the card is greatly increased. He thus improves on the 
ordinary method of punching in which only one position, and hence 
only one digit, is punched in each column. Thus, the capacity of the 
card is not restricted to 80 variables of one digit each, or to a corre- 
sponding lesser number of variables of two or more digits each, but one 
may employ as many as 80 variables, each of 4095 maximal score. 
Researches necessitating many more than 40 variables are compara- 
tively frequent. It is our purpose to look into the maximum poten- 
tialities of a Hollerith card for research purposes, and to develop fully 
the statistics of the method. 

There are twelve positions in one column of a Hollerith card, and 
any number of these, from none at all to twelve, may be punched. 
In these twelve positions, no holes at all, meaning a score of zero, may 
be punched; and there is only one such possible score. Twelve holes 
may be punched singly for twelve different scores; or in sets of 2 holes 
each in 66 ways, for 66 other scores, and so on. Finally, at the end of 
the series, all twelve holes may be punched, standing for the score 4095. 
Accordingly, if none of the variables has a maximum score larger than 
4095, some 80 variables of this, or of lesser range, may be punched into 
the Hollerith card as shown by Dr. Dunn. The detail thus secured is 
seldom essential. 

If, then, in addition to multiple punching, we permit the grouping 
of raw scores, we still further increase the capacity of the card and at 
the same time lessen the labor required in counter-printer tabulation. 
If we allot six positions to a variable instead of twelve, we can get two 
variables to a column, or 160 variables in all. Each such variable may 
have 2°, or 64, categories or classes. If each variable is allowed four 
positions, three variables can be punched in each column, or 240 vari- 
ables in all. Each variable could then have 2‘, or 16, categories or 
classes. If each variable is allowed three positions, 320 variables, of 8 
categories or classes each, may be punched in one card. Since the 
grouping error is likely to be appreciable if the number of groups is not 
larger than 8, we choose the preceding alternative and so conclude 


1 Halbert L. Dunn, “‘ Adaptation of New Geometrical Code to Multiple Punching in Mechanical 
Tabulation,” this Journau, Vol. 27, No. 179, 1932, pp. 279-286. 
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that the maximum capacity of the Hollerith card, using multiple punch- 
ing, is 240 variables of 16 categories each. Our formulas and illustra- 
tions below are for four positions, although they can easily be extended 
to any number. 

Suppose that we wish to punch three variables into a column of the 
Hollerith card. The twelve positions of the column of a Hollerith 
card, in descending order, will be represented by the lettersatol. The 
topmost four, a, b, c, d, will be allotted to variable X; the middlemost 
four, e, f, g, A to variable Y; and the bottommost four, 7, j, k, 1, to 
variable Z. Any score, between the limits 0 and 15 in these three 
variables, may be schematized in the following three formulas: 


X =1a+2b+4c+8d 
Y =le+2f+4g+8h 
Z=11+2j7+4k+8l (1) 


in which, if the hole corresponding to a small-case letter is punched the 
letter has the value 1; otherwise, zero. Thus 11 in variable X is 
punched according to the following formula, 


xX a b c d 
11 =1(1)+2(1) +4(0)+8(1), 


that is, positions a, b and d are punched while c is left unpunched. 
As a second example, 10 in variable Y corresponds to the punching 
of the formula, 


Y € f g h 
10=1(0) +2(1) +4(0)+8(1), 


that is, in positions f and h of the same column, while e and g are left 
unpunched. 

The merits of formulas (1) are that any desired moments or product 
moments, in terms of the coded scores, may be determined by a simple 
manipulation of the appropriate summated expressions; for example, 


LX =2(la+2b+4c+8d) 
= 12a+22b+42c+82rd (2) 


where 

Ya is the number of all the cards punched in the a-position of the column 
in question; 

~b the number of cards punched in the b-position, etc. This is the 
formula for Dr. Dunn’s method of finding the summation of his multiple 
punched score, necessary for finding means. 
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And, 2X Y =2(la+2b+4c+8d)(le+2f+4g+8h) 
=1Yae+ 22af+ 42ag+ 8 rah 
+2zbe+ 42bf+ 82bg+162bh 
+4zce+ 82Xcf +162cg +322ch 
+82de+162df+322dg+642dh (3) 


where, by our above definition, it follows that Lab is the number of 
cards punched in both the a- and b-positions of a given card. If only 
one of these two positions is punched, the term becomes zero. If we 
multiply X Y=11X10, as above punched, we obtain, by formula (3), 


X Y ae af ag ah 
11(10)= 1(0)+ 2(1)+ 4(0)+ 8(1) 
be bf bg bh 
+2(0)+ 4(1)+ 8(0)+16(1) 
ce cf cg ch 
+4(0)+ 8(0)+16(0) +32(0) 
de df dg dh 
+8(0) +16(1) +32(0) +64(1) =110 


If then, for a number of cards, we can determine how many are 
jointly punched in the ae positions, the af positions, etc., we may sub- 
stitute these numbers for the 1’s and 0’s which occur in the parentheses 
of the above symbolic multiplication, thus, after doing the sixteen 
indicated multiplications, finding >XY. Finding Lab on the printer- 
counter simply means: (1) sorting out from the pack all those cards 
punched in the a-position; then, (2) counting how many of these a- 
punched cards are punched in the b-position—in short, tabulating on 
the column these a-punched cards yields us at one operation all of the 
quantities aa, ab, ac, . . . , al, twelve in all, of the frequencies of the 
topmost row of Table II in which we are proceeding to find nine inter- 
correlations, as denoted by the coérdinates of the table. 

We shall work out the summations necessary for solving all the inter- 
correlations of three variables, X, Y and Z, for persons A to 7’, whose 
original scores occur in the first four columns of Table I. 

The letters appearing in the section at the right of the scores repre- 
sent the positions to be punched in the several cards to represent these 
scores. Thus, person A, who has X, Y, and Z scores respectively of 11, 
8 and 12 would have six positions, a, b, d, h, k, l, punched in the column 
of Card A allotted to these three variables. The coding of the three 
scores of a given individual may be verified by referring to the funda- 
mental equations (1). The squares, cross-products, and summations 
of these scores appear in the other columns of Table I as a means of 
verifying the later computations. 





_ ioe i Of 
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TABLE I 
COMPUTATIONS BY PENCIL-AND-PAPER METHODS 
































Holes to be punched 
Grouped scores in column of Computations for verification * 
- corresponding card 
Individual 
xX Y Z xX Y Zz xX? y2 Zz XY XZ | YZ 

11 8 12 | abd h kl 121 64 144 88 132 96 
8 10 6 Sh jk 64 100 36 80 48 60 
4 9 0 c eh 16 81 36 0 
14 6 13 bed to ikl 196 36 169 &4 182 78 
0 7 5 efg ik 49 25 0 35 
7 4 9 | abc g tl 49 16 81 28 63 36 
9 3 ll| a d| ef iil 81 9 121 27 99 33 
15 7 11 | abed | efg yl 225 49 121 105 165 77 
1 2 4\a 1 4 16 8 
6 14 3 be Soh aj 36 196 9 18 42 

12 9 11 cd eh yl 144 81 121 108 132 
8 15 9 d | efgh al 225 81 120 72 135 
13 5 15 | acd eg ijkl 169 25 225 65 195 75 
10 13 7 b egh ijk 100 169 49 130 70 91 
9 8 10 | a h jl 81 64 100 72 90 80 
6 1 2 be e j 36 1 4 6 12 2 
2 11 1 A) efh ry 4 121 1 22 2 11 
3 7 9 | ab efg il 9 49 81 21 27 63 
5 0 8iac l 25 64 0 40 0 
7 12 6 | abe gh jk 49 144 36 84 42 72 
Total.... ../ 150 | 151 | 152 1,470 | 1,483 | 1,484 | 1,162 | 1,393 1,093 



































* Not computed in actual practice. 


The cards are first punched as indicated in Columns 5-16 of Table I. 
As the first step, we simply tabulate all the cards on the column, count- 
ing the number of holes punched in all positions. This yields the row 
of frequencies (Table II) labeled ‘“‘All” at the left end. These are 


TABLE II 
TABLE PRINTED BY THE COUNTER-PRINTER (ONE COUNTER) 





















































Variable X Variable Y Variable Z 
Sort a b c d e tf 9 | A i j | l | Total 
Maas te eiveait caanicws Sika aba ws ae 10 | 10 | 10; 10} 11 | 10 | 10 | 10 | 12] 10 8 11 |20= N 
- £5n60stwenswonkieeeraes 10 5 5 5 4 4 5 3 5 5 4 8 10 
x RR en a re 5 | 10 6 4 5 5 7 5 7 5 4 5 10 
irik eek eek wees ae 5 6 | 10 4 5 3 6 + 6 6 3 6 10 
os eu weak ecenst we gia aee 5 q 4/10 6 5 5 6 7 7 5 8 10 
Dic auGaeuaeeueweeeowan 4 5 5 6} 11 6 6 5 9 6 3 6 11 
Y Ditadinthekcsiesecanbeal 4 5 3 5 6; 10 6 4 8 4 4 5 10 
© wie attend benanenneenaue 5 7 6 5 6 6 | 10 4 9 5 5 6 10 
RE Se i ee 3 5 4 6 5 4 4/10 5 6 4 4 10 
Dek chenensnsilareawenad 5 7 6 7 iS) 8 9 5 | 12 6 4 8 12 
Z i pewibdaisiwivnreeeuae 5 5 6 7 6 4 5 6 6 | 10 4 5 10 
etree nee 4 4 3 5 3 4 5 4 4 4 8 3 8 
ER ey neem 8 5 6 8 6 5 6 4 8 5 3/11 | ll 















































employed both in getting the means, checking the correctness of the 
sortings, and as a second check on the major-diagonal entries of Table 
II on which there is no absolutely dependable independent count, and 
to find N. 
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Next, by split-sorting all the cards punched in the a-position— 
namely, cards A, F, G, H, I, M, O, R, S and T are sorted out. These 
10 cards are tabulated and counted on the column, producing the first 
row of frequencies. Then, we split-sort on position b, obtaining the 
10 cards, A, D, F, H, J, N, P, Q, R, T, punched in this position where- 
upon the counting is repeated. 

The process is so continued for all twelve positions. While split- 
sorting on position a, all cards are being counted for row ‘‘ All.” Both 
kinds of operations proceed concurrently throughout. After com- 
pleting the tabulations, the entire table should be checked for sym- 
metry about the major diagonal. The numbers in the major diagonal 
should check with the corresponding entries of the Total column, and 
with the corresponding entries of the row “‘ All.” If all of these checks 
hold, we are certain that the sorting and the counting have been prop- 
erly done, and are ready to do the computations, as shown in Tables 


ITI and IV. 






























































TABLE III 
COMPUTATIONS OF SUMS OF SCORES (2X, =Y, =Z) 
. Variable X Variable Y ‘wit Variable Z 
Numerical 
coefficient 
Freq. Ext. Freq. Ext. Freq. Ext. 
Daca d de waeeananabenauee 10 10 11 11 12 12 
Drea aig Gree irate as eek wee eee 10 20 10 20 10 20 
iS at ea ana ieee ie aie 10 40 10 40 8 32 
Diet stescnvedévasewvenena 10 80 10 80 11 88 
Peer eT Poe =X=150 zY=151 2Z=152 
TABLE IV 
EXAMPLES OF COMPUTATIONS OF SUMMATIONS OF CROSS-PRODUCTS 
Variable X Variable Y 
Numerical 
coefficient 
Freq Ext. Freq Ext 
ahold ls ahaa et sauce cigar ankdnd eke ein eta 10 10 4 4 
ac sicshnte irish aes aod oho. te elas ma deat vesla ims acetate 10 20 9 18 
Nisan nthe witb phkddhetahacennaweuael 20 80 15 60 
DC atech bed bnedt ee sekirne Chee siete ecekael 22 176 19 152 
Oe ia ainda ae aie ats eine ee kik nteie armel 18 288 16 256 
dite a cake hwnd waewed ei dwaniadkwemmea bon 256 9 288 
DishGstnsekhabidabaseeandneiaaeuidbeaee 10 640 6 384 
Es RAR AoE wen wkd eoneeeeeceemwss dames =X?=1,470 =X Y=1,162 




















The computations of Table III are based on the “ All” row of Table 
II, where all the cards were run through and counted. This again is 


Dr. Dunn’s method. 
The computations of Table IV are based on the twelve rows of Table 








= ef ee let 
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II, occurring below the row, “‘All.”” The frequencies in each 4-fold 
square within this table—representing a correlation plot—are added 
by diagonals and the totals entered in Table IV. We show the com- 
putations for >X?and=XY only. The5and 5 (Zab and Lba) are added 
to give 10 before multiplying by their common numerical coefficient 2. 
This can be understood by referring back to equation (3). In practice 
the extensions will not be written, but will be cumulated in the lower 
window of the calculator, and their total read directly when all of the 
multiplications have been done. There are only seven such extensions 
to be made. These totals check for symmetry. Since there is no 
check for the totals in the principal diagonal, these should be done a 
second time. The resulting table (Table V) checks, if correctly done, 
for symmetry about the major diagonal. 


TABLE V 
THE FINAL TABLE OF PRODUCT MOMENTS FOR INTERCORRELATION COMPUTATIONS 








1470=2X? 1162=2XY 1393 =2XZ 
1162=2YX 1483=ZY? 1093=Z2YZ 
1393=2ZX 1093==2ZY 1484= 22? 








The reduction of these to an intercorrelation table may be done most 
efficiently in a schematic intercorrelation-solving table.! 

Dr. Dunn showed how to find 2X, TY, and =Z. We have shown 
how to find >X?, Y?, 2Z?, =X Y, 2XZ, and ZT YZ. 

For second degree curve fitting, we need =X*, > X*; these and other 
higher moments and product moments may be readily found from cards 
which have been multiple punched, but the procedure is somewhat 
more involved and will not be illustrated here. The required formula 
for 2X YZ is: 

TX YZ=2(la+2b+4c+8d) (le+2f+4g+8h) (1¢+2j7+4k+8l). (4) 

The sorts required maximally involve finding and counting all cards 
punched concurrently in three positions, e.g. in a, e, and 7 positions, 
thus requiring two sortings—on a- and e-positions—previous to count- 
ing on the counter-printer the frequency of the 7-holes. 

In view of the fact that the scores of any variable readily can be 
transmuted to small-sized scores which in turn can be coded for multiple 
punching, and proofed thereafter by eye, by printing the numbers 1, 2, 
4 and 8 on the four successive positions of a card allotted to a variable, 
it follows that no tables, such as used by Dr. Dunn, are needed for the 
punching of these smaller sized coded scores, or for the interpretation 


1 Herbert A. Toops, ‘‘Computing Intercorrelations of Tests on the Adding Machine,” Journal of Ap- 
plied Psychology, Vol. 6, No. 2, 1922, pp. 177 ff. 
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of the punched scores. All correlation plots become 4-fold by 4-fold 
tables as shown. On a counter-printer with three rolls, one sorting of 
the cards gives us compartmental entries of nine separate correlation 
coefficients. After every four sortings, nine correlations are complete. 
Twelve sorts, and subsequent countings, of the cards must be made to 
complete all twenty-seven correlations. But the sorting and counting 
proceed concurrently and at an optimal speed of 24,000 cards per hour. 
Thus, with more counters, the potential speed in finding intercorrela- 
tions is many times that of tabulating machine methods and not only 
with checked accuracy, but also with a minimum of subsequent calcula- 


tion. 
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NOTES 


INDUSTRIAL CLASSES IN THE UNITED STATES IN 1930 


By Truttman M. Soaas, University of Minnesota 


Professor Alvin H. Hansen in two articles published earlier in this 
JOURNAL classified the gainful workers from 1870 to 1920 into industrial 
classes. His first article ‘‘Industrial Class Alignments in the United 
States’ appeared in the issue of December, 1920, and the second article 
entitled ‘Industrial Classes in the United States in 1920” in the issue 
of December, 1922. This brief paper brings these earlier articles up to 
date. 

Only two minor changes in the earlier occupational classifications 
have been made for 1930. Mechanical engineers have been trans- 
ferred from the proprietors and officials to the professional group; and 
hunters, trappers and guides from the proprietors and officials to the 
unclassified group. 

Tables I and II indicate the number and percentage of gainful work- 
ers falling in each of the occupational groups for each ten year period 
from 1870 to 1930. 


















































TABLE I 
OCCUPATIONAL GROUPS 
1870 1880 1890 1900 1910 1920 | 1930 
Farm laborers................. 2,885,996] 3,323,876| 3,004,061| 4,410,877| 6,143,998| 4,178,637) 4,392,764 
teen ets 3,000,229] 4,282'074| 5,370.181| 5.770.738] 6.229.161| 6,463,708| 6,079,234 
Proprietors and officials........| 581,378] 807,049] 1.347:329| 1,811,715| 2.879,023| 3,168,418] 4,270,856 
—<—£.................. 414.708] 666,338} 1'114°507| 1.565.686| 2.074.792 2'760.190, 3.845.559 
Lower salaried................ 309,413 529,473 965,852} 1,329,928) 2,393,620) 3,985,306) 7,116,814 
a tinadlnhemeit 975,734] 1,075,655 1,454.791| 1.453.677| 1,572,225] 1.270.946] 1.999.133 
Industrial wage carners........ 3,328,351! 5,286,829| 7.360,442| 10,263,569] 14,556.979| 17,648,072) 18.512, 
Uncasified..............-.... 1,010,114} 1,420,795 2°118,498| 2,467,043} 2,317,538] 2.138.971] 2,612,920 
OEE 12,505,923] 17,392,099] 22,735,661| 29,073,233] 38,167,336] 41,614,248) 48,829,920 
TABLE II 
OCCUPATIONAL GROUPS (PER CENT) 
1870 1880 1890 1900 1910 1920 1930 
Farm laborers...............+ 23.1 19.1 13.2 15.2 16.1 10.0 9.0 
cea. 24.0 246 23.6 19.8 16.3 15.5 12.4 
a a ha 4.6 4.6 5.9 6.2 7.5 7.6 8.7 
Professional...........-...... 3.3 3.8 49 54 54 6.6 7.9 
lowe ailetied..............., 2'5 3.0 43 46 6.3 9.6 14.6 
 s eteaieataaealts 7:8 6.2 64 5.0 41 3.1 41 
Industrial wage earners........ 26.6 30.4 32.4 35.3 38.2 42.4 37.9 
Undlasified...........-.--.... 8.1 8.2 9.3 8.5 6.0 5.1 54 
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Analysis of these tables reveals a number of interesting developments. 
Farm laborers show an absolute increase but a relative decrease in 
importance. The absolute increase of about 200,000 is perhaps in large 
part due to the fact that the census of 1920 was taken in January, 
whereas the census of 1930 was taken in April. The latter being a 
much busier agricultural season it is likely that a large number of the 
farm laborers of 1930 would have been listed in some other labor group 
if the census had been taken in January. Farmers continued to de- 
cline in relative importance, but at an accelerated rate decreasing 20 
per cent in relative importance from 1920 to 1930 as compared to about 
5 per cent from 1910 to 1920. 

The most significant change has occurred in the industrial wage 
earning group, which for the first time has failed to increase in relative 
importance. Even though an absolute increase of over 800,000 can 
be noted for the last decade, the relative importance of this group has 
declined about 11 per cent. 

The professional group and the proprietors and officials have con- 
tinued to increase in importance. However, it is in the lower salaried 
and the servant groups that the greatest increases have taken place. 
The lower salaried group has been increasing in relative importance 
with each passing decade since 1870. Since 1900 the ratio of this group 
to the total gainful workers has increased about 217 per cent. The 
following table shows the percentage increase for each period in the 
ratio of the lower salaried group to the total gainful workers. 


a gar aia i cla his am drab rain See noe age e 20.0 per cent increase 
I has rare aes Nia ela ac Soh od a mal Re ens a 43.3“ " 
CC EE Te rr | Fl “ 
ee  ietat ee beginenebeivatetieeeteneeses SE ot " 
TL ao oie peti einlareeniiebesstetaces eT? : 
iwc tes eee tab eetieenwebhetettiastcex Le = , 


In the second of the previously mentioned articles, Professor Hansen 
pointed out that servants had been steadily declining in relative im- 
portance from 1870 to 1920, and explained that a part of this was due to 
a transfer of housework from homes to factories. Here it is significant 
to note that since 1920 the percentage increase in the ratio of servants 
to total gainful workers is about 32 per cent. 

The “urban upper and middle”’ classes including the proprietors and 
officials, professional and lower salaried groups have continued to 
increase in importance. The proportion of gainful workers in this 
group increased from 23.8 per cent of the total in 1920 to 31.2 per cent 
in 1930. On the other hand the “urban workers,” including the 
industrial wage earners and servants, had increased from 42.3 per cent 
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of the total in 1910 to 45.5 per cent in 1920, but declined in relative 
importance to 42.0 per cent of the total gainful workers in 1930. The 
“‘rural group,” including farmers and farm laborers, continued to wane 
in importance decreasing from 25.5 per cent in 1920 to 21.4 per cent in 
1930. 

Farm laborers, farmers, industrial wage earners, and servants are 
largely ‘‘manual workers’”’ whereas the professional, the lower salaried, 
and proprietors and officials may perhaps be broadly regarded as “‘ brain 
workers.”’ Since 1870 the ratio of “‘brain workers”’ to gainful workers 
has steadily increased, and the ratio of “‘manual workers”’ to gainful 
workers has decreased. All three groups included as “brain workers”’ 
have increased in relative importance since 1870, but the greatest 
increase was made by the lower salaried group due to the constantly 
increasing importance of trade in our industrial system. The industrial 
wage earners is the only group from the “‘manual workers”’ that has 
increased relatively to gainful workers since 1870. Since 1920, how- 
ever, due largely to technological development, the ratio of industrial 
wage earners to total gainful workers also has been decreasing, adding 
another factor making for a decrease in the proportion of “‘manual 
workers.”’ The substantial increase in the proportion of servants since 
1920 has been insufficient to offset the proportionate decrease in 
industrial wage earners, farmers and farm laborers, so that since 1920 
the ratio of “‘manual workers” to gainful workers again decreased. 
The proportion of gainful workers in each of these two groups in 1870 
and for each ten year interval since 1900 is as follows: 

















Manual workers Brain workers 
ae ee ae ee ee ee eee 81.5 10.4 
DC Cicthtrcbadsdh she NwAsadeneneechebeeasen 75.3 16.2 
Dh cchtikGehese amexen gen Udine C40eendeneneeeen 74.7 19.2 
Dé. id C teehee etieedehwesheeeanekearner’ 71.0 23.8 
Dc oc2tb cheekcewarwasubaden ces heweeteurehn 63.4 31.2 








If we may consider farmers, farm laborers, and industrial wage 
earners chiefly as ‘‘ material goods workers,” and the professional, lower 
salaried, and servant groups as “service rendering workers,”’ further 
light can be shed upon the problem mentioned in the preceding para- 
graph. Since 1870 there has been a definite and steady proportionate 
increase in service rendering workers, and a decrease in the proportion 
of material goods workers. This shift has been especially accentuated 
in the past decade by the decrease in the proportion of gainful workers 
listed as industrial wage earners and the increase in the proportion of 
lower salaried workers. The proportion of gainful workers found in 
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these two groups in 1870 and for each ten year period since 1900 is as 
follows: 

















Material goods Service rendering 
workers workers 
SRNR eenpes eine Ne ae Cer e neeer ee ee eae ee 7 6 
Nt i ae eee Re ence Aa ba eireka a wne ee 70.3 15.0 
Dt tit tee ds ceee ep arsbeeecendeaktedsnneanan 70.6 15.8 
ie ace eal e EAA ARR ERR NS SS eee 67.9 19.3 
CE ae ain beet eG eae eees Sree ees ewe 59.3 26.6 








The United States Bureau of the Census groups the gainful workers 
into ten major occupational divisions. I have re-classified these ten 
divisions into two groups as follows: the first, ‘‘ production and trans- 
portation activities’? and the second, “‘trade and service activities.” 
The results substantiate what has already been indicated above. The 
“production and transportation activities” includes the gainful work- 
ers enumerated under agriculture; forestry and fishing; extraction of 
minerals; manufacturing and mechanical industries; and transportation 
and communication. In the group entitled ‘‘trade and service activ- 
ities’’ are included the gainful workers enumerated under trade; public 
service; professional service; domestic and personal service; and clerical 
occupations. The proportion of the total gainful workers in each group 
for 1910, 1920, and 1930 is listed below. 


PRODUCTION AND TRANSPORTATION ACTIVITIES 














1910 1920 1930 

Agriculture, forestry * and fishing..................... 33.2 26.2 21.9 
ee ei ee aan wie Ne ak eae 2.5 2.6 2.0 
Manufacturing and mechanical industries............... 27.8 30.8 28.9 
Transportation and communication. ..................- 6.9 7.4 7.9 
a tar i eae ede eile nile madras aed bie’ 70.4 67.0 60.7 

















* The two groups, agriculture, and forestry and fishing, have been combined in this table into one 
group because in the 1910 census these occupations were included in one group called agriculture, 
forestry and animal husbandry. 


TRADE AND SERVICE ACTIVITIES 














1910 | 1920 | 1930 

Et etal’ id caciehdakekwewnbiees wade eeenenaes 9.5 10.2 12.5 
ies hie eke eee hadeaeaweeee 3.3 1.8 1.8 
ELE ED Re 4.4 5.2 6.7 
Domestic and personal service.............0eesceeeeeee 9.9 8.1 10.1 
a0 'o cos a OKRA OE RS Sareea ed soenwa 4.6 7.5 8.2 
Cath .aehinteEa hahha knee ed adeeb awe ee eae 29.6 32.8 9.3 
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Production and transportation activities have decreased in impor- 
tance since 1910 due, chiefly, to the decline in the proportion of gainful 
workers in agriculture, and since 1920 to a decreased proportion in 
manufacturing and mechanical industries. On the other hand the 
increased proportion of gainful workers in trade and service activities 
has been caused chiefly by the increase in trade, professional service 
and in clerical occupations, and strengthened by an increase in domestic 
and personal service occupations since 1920. 

In Table III the percentage change in relative importance of the 
occupational groups (determined from the percentages listed in Table 
II) has been converted into index numbers using 1870 as the base or 
100. 











TABLE III 
TRENDS IN RELATIVE IMPORTANCE 

1870 1880 1890 1900 1910 1920 1930 
CN . . . cawinenseneeeeeeeat 100 83 57 66 70 43 39 
SR ae my ari 100 103 98 83 68 65 52 
Proprietors and officials............... 100 100 128 135 163 165 189 
cot ekdenanaennenie 100 115 148 164 164 200 239 
Ne ono atin ea hana Rabe ee 100 120 172 184 252 384 584 
EE teehee ae he ew rnsine 100 79 82 64 53 40 53 
Industrial wage earners............... 100 114 122 133 144 159 142 
tac cance enascdensueenvan© 100 101 115 105 74 63 67 





























This table presents no additional material but may help to clarify 
for the reader the degree of change which has affected each group. It 
indicates clearly that farmers, farm laborers and servants have de- 
creased greatly in importance since 1870. Proprietors and officials 
have increased steadily during this time, and industrial wage earners 
increased until 1920, but then declined. The greatest increases, 
however, are found in the professional group which has more than 
doubled in importance, and the lower salaried group which has in- 
creased nearly six fold in relative importance since 1870. 
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ALGEBRAIC DERIVATION OF THE NORMAL EQUATIONS 
INVOLVED IN MULTIPLE AND PARTIAL CORRELATION 


By C. Horace Hamiuton, North Carolina Agricultural Experiment Station 


Differential calculus is usually employed by statisticians in the deri- 
vation of the normal equations involved in multiple and partial corre- 
lation.! The simple algebraic derivation which is presented in this 
note will be found useful in teaching students who do not have a 
knowledge of calculus. It is entirely probable that this derivation has 
appeared elsewhere and certain that others have used it.2, However, a 
canvass of representative mathematicians and textbooks of statistics 
indicates lack of familiarity with the approach. The primary object 
of this note, therefore, is merely to call attention to the simplicity and 
usefulness of the algebraic method. 

Consider first the normal equations involved in linear multiple and 
partial correlation as given by Kelley.’ 


To.—Bo—Boriz— . - - —BonTin=0 
Tor—Boitiz—Bor— ..- - BonT2n=0 
Ton —BoiTin—Bos?on— - - - —Bon=0 


In the derivation of the above equations we shall use Kelley’s notation, 


one essential characteristic of which is the use of standard measures 
X,—M, ° ° ° . . 
where z,=—————._ The first step in the derivation is to write the 
on 


conventional linear estimating equation 
Zo=BoizitBozet+. . .+Bonzn- (1) 


The significant assumption underlying the above equation is that 
Bor, Boz, aNd Bon are such weights as will give the best possible estimate 
of the dependent variable, z.. From this assumption it necessarily 


1See Truman L. Kelley, Statistical Method, p. 282; Frederick C. Mills, Statistical Methods, p. 563; 
Mordecai Ezekiel, Methods of Correlation Analysis, p. 378. However, compare G. Udney Yule, An 
Introduction to the Theory of Statistics, Sixth Edition, Chapter XII, particularly pp. 231-238. 

2 Professor E. B. Wilson of Harvard University has used this method of derivation for some years in 
his classes, a fact which I discovered only after submitting this paper to him. Professor Wilson under- 
stands also that Bowley uses this methodin London. Professor Wilson also points out: that the method 
described herein parallels closely that of Yule; after a derivation by calculus is once made, an algebraic 
demonstration (using the theorems developed by the calculus) may be easily made; and that in dealing 
with linear ‘equations, it is never necessary to use the calculus in the first place because one can always 
discuss the problem of a minimum by reducing the quadratic expression to a sum of squares. 

3 Kelley, op. cit., p. 296. 
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follows that the errors of estimate or residuals z9—{o:2;—Boeze— . . . 
—Bon2n are uncorrelated with the independent variables,' so that 


(21) (20—Boiz1—Boaze— . . - —Bon2n) =0. (2) 


Completing the algebraic multiplication and writing in the summation 
sign we have the first normal equation. 


DZ021 — Bu L2? — BoeD2iz2 — ~ - » ~Bont212,=0. (3) 


Dividing by N (the number of cases) we have the equation in the form 
given by Kelley 





To —Bor—Boeriz— - - - —BonTin=0 (4) 
: , ; zz? Lz0z ™ 
since, in using standard measures, = 1, and Ny aren: The re- 


maining normal equations are obtained in a similar manner. 

The distinctive feature of this short derivation of the normal equa- 
tions is that it utilizes directly the obvious fact that, by the very 
nature of correlation and estimation, the residuals are not correlated 
with (cannot be estimated from) the independent variables. Yule 
uses the “least squares” criterion in his algebraic derivation of the 
normal equations. Professor Harold Hotelling of Columbia points out 
in a letter the fact that the criterion of least squares is, as can be shown 
geometrically, equivalent to zero correlation. 


1 Kelley, op. cit., p. 284. 














206 American Statistical Association [84 


A PRESIDENTIAL LETTER 


To Members of the American Statistical Association: 

Through the courtesy of the Editor, I am permitted to address you in this man- 
ner upon several related questions of importance to the Association. 

From widely scattered sources, both in this country and abroad, come accounts 
of political attacks upon important statistical services. The political bigotry 
which has disrupted the statistical offices of some European governments, 
differs more in its intensity than in kind from the obscurantism which has ex- 
pressed itself in dismissals from the statistical offices of a number of American 
states and cities. 

At Washington, this attitude has not appeared; but the speed with which the 
new administration is seeking to reduce expenditures and effect reorganization 
carries with it dangers. The commendable energy with which bold steps are 
taken under high pressure may result in essential technical services being 
scrapped or crippled. Even if discontinued statistical work were subsequently 
resumed, the damage meanwhile might be considerable. 

The necessity of reducing expenditures has everywhere been recognized, in 
private business even more than in governmental and quasi-public services. Sta- 
tistical work and statisticians cannot be immune to this necessity. There are 
differences, however, in the manner of its legitimate application to us. In prun- 
ing their expenses, business enterprises will weigh carefully the comparative 
values of their various departments. Statistical departments must face on their 
merits the competition for existence which such scrutiny produces. In the case 
of governmental cost reductions, public interest should be the criterion which 
determines priorities; but there is danger that well-organized pressure groups, 
representing special interests in government concessions or contracts, patronage 
awarded to political henchmen, or unessential activities, will in many cases pro- 
tect these at the expense of scientific and research services. Those very attitudes 
and mental habits which characterize the personnel of a scientific staff are not 
favorable to concerted action for the protection of their work. 

It seems to me that our Association is not obligated to indifference in such situa- 
tions. It is a scientific body, interested in the perfection and extended use of 
statistical methods and techniques in economic and social affairs. It-is also a 
professional organization, concerned with the vocational well-being of its mem- 
bers. No apology is needed for its attention to the latter as well as the former. 
In most cases the two interests will coincide. The same events which relieve 
statisticians of employment are likely to eliminate or reduce the scientific services 
they have performed. 

Resistance by members of the Association to cuts in governmental costs is far 
from my thought. Quite the contrary. But aggressive concern with the alloca- 
tions of cuts among the services subject to them is another matter. Opportuni- 
ties for good citizenship as well as scientific responsibilities are both involved. 
Governmental costs are often disproportionately high when compared with the 
services which the citizen receives. They would in many cases be much higher 
than they are except for the work of government research bureaus, government 
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statisticians and accountants. If reorganization and simplification of govern- 
ment are to lead simultaneously to economy and to improvements in services, 
as they might, more and not less research and statistics in government will be 
required. 

Vigilance upon a broad front by the Association, its committees, and its mem- 
bers, seems demanded. Your officers and committees are codperating at a 
number of points in the formulation of proposals affecting the statistical work of 
the federal government. We are not correspondingly prepared to assume a 
codperative réle in the statistical work of the states and their subdivisions. A 
larger interest by members in the latter seems important. 

In a number of communities, ‘Citizens’ Councils for Constructive Economy” 
will be formed for cities or states, composed of local representatives from a num- 
ber of national civic, social and scientific organizations. It seems to me that 
representatives from our Association might properly, and profitably to their pro- 
fession, participate in these Councils, or in other local movements having objec- 
tives similarly constructive. 

The chapters of the Association, more than at any time in the past, should find 
their own raison d’étre in upholding statistical standards within their communi- 
ties. In this they would follow the precedent of their parent organization. 
The “long and beneficent contact” of the American Statistical Association with 
the federal census, to quote a history of the latter, began with the returns of the 
1840 enumeration. That contact has been continuous, and has extended to other 
statistical activities of the federal government. The Association’s legitimate 
concern with federal statistics is everywhere recognized. I need only cite the 
work of the present Committee on Labor Statistics, and the recent request of the 
Secretary of Labor for a special committee to advise her on the reorganization of 
the statistical work in her department. 

Some of the greatest deficiencies in American statistics, and some of the great- 
est opportunities for constructive statistical development, are to be found in the 
governments of states, cities, and other local jurisdictions. With respect to 
these the Association, as a national body, is ill prepared to render service. Should 
not the chapters assert an interest here, akin to that of the parent body in the 
statistical organization at Washington? How else are the local improvements, so 
badly needed, to be accomplished? In an American city containing a strong 
local chapter of the Association, it is said to be the practice for each incoming 
municipal administration to devise new record forms which involve new contracts 
with printers. The political motives and the wastes of public funds which this 
practice involves do not, perhaps, concern the members of this chapter as such; 
but the periodic destruction of public records, and the deliberate forfeiture of com- 
parability among them from administration to administration are statistical of- 
fenses which might legitimately provoke its vigorous efforts for reform. An ac- 
tive standing committee on municipal record forms, in this instance, might win 
notable advances for science as well as good government. 

With so much to be done and with statistical standards so often endangered, 
would not the chapters be vitalized if they were to assume the responsibility for 
defending and developing the statistical work of state and local government? I 
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think so. The long established methods of committee activity developed within 
the parent association offer sufficient precedents as to procedure, with the added 
advantage that committee members would not have to come together from dis- 
tant points. 

If responsibilities of this kind are recognized as belonging to the chapters, 
which would thus divide the field of responsibility, so to speak, with the parent 
organization, the argument for further chapter organization seems to me to be- 
come unanswerable. The membership of the Association is sufficiently concen- 
trated to permit easily of a doubling of the present number of chapters. Are 
there not members in communities lacking chapters who will take the initiative in 
starting them? The first steps taken need be neither formal nor difficult. The 
most recent applicant for a charter, the Philadelphia Chapter, met informally as 
a “statistical group” during a self-imposed probationary period of about two 
years, in order to gain cohesion through a natural process of growth, without 
artificiality. 

A final query: Would it not be desirable that some of the papers presented at 
the next annual meeting should give indications of the types of data required for 
social controls which news dispatches from Washington are now discussing? If 
government is to become an agency for the more effective organization and 
“control” of social economy, as present tendencies seem to indicate, its research 
and statistical services will increase correspondingly in importance. Anything 
like “social planning’ (whatever the term may mean concretely) will require 
much more data and research than at present. This conclusion is not evident to 
many critics, who are prone to revile the statistician and economist for failure to 
chart in advance the course of depression; but many of these critics, I think, 
are open to demonstration. 

Again, does not the same train of thought suggest the special importance at 
this time of the effective codrdination of the statistical services of the govern- 
ment, both national and local, among themselves and with the services of non- 
governmental agencies? Should this subject be stressed in the annual program? 

I close with a request for suggestions, both general and specific, upon the 
questions I have raised. I likewise solicit information upon what is occurring to 
the statistical services of state and local governments throughout the country. 
Such information, for obvious reasons, is difficult to obtain from other sources. 
Its assemblage may provide a basis for further action by the Association. 

Stuart A. Rice 


University of Chicago 


AWARDS OF THE SOCIAL SCIENCE RESEARCH COUNCIL, 
1933-34 


The Social Science Research Council announces the award of forty-two Grants- 
in-Aid of research, fifteen new fellowship appointments, two fellowship re-ap- 
pointments for periods of one year, and two fellowship extensions for less than one 
year. The Grants-in-Aid totalled $19,290; the fellowships, $49,000. 
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As in previous years, the Grants-in-Aid were awarded to assist mature scholars 
in the completion of research projects already well under way. 

The fellowships were designed to afford opportunity for research training, pref- 
erably interdisciplinary in nature, rather than to assist in the carrying out of re- 
search projects as such. As in previous years, they were open to citizens of the 
United States and of Canada not over thirty-five years of age who possessed the 
Ph.D. or its equivalent in research training and experience. 

The closing date for the receipt of applications for Grants-in-Aid for the aca- 
demic year 1934-35 will be February 1, 1934; for Fellowship applications, Decem- 
ber 1, 1933. In order to facilitate the filing of applications on the proper blanks 
before the closing dates, it is requested that persons interested communicate with 
the Secretary for Fellowships and Grants-in-Aid, 230 Park Avenue, New York 
City, as early in the fall of 1933 as possible. The first letter of inquiry should 
include a brief statement of the candidate’s proposed plan of work and of his 
academic and professional record. 

A list of the appointments for the academic year 1933-34 follows: 


Grants-in-Aid: 

Nels Anderson, Seth Low Junior College; Howard F. Barker, U.S. Tariff Com- 
mission; Viola F. Barnes, Mount Holyoke College; William C. Binkley, Vander- 
bilt University; Lynn M. Case, The Rice Institute; John M. Cooper, Catholic 
University of America; E. Merton Coulter, University of Georgia; Earl E. Cum- 
mins, Union College; Albert R. Ellingwood, Northwestern University; Luther H. 
Evans, Princeton University; Martin L. Faust, University of Missouri; Nathan 
P. Feinsinger, University of Wisconsin; Frederic H. Guild, University of Kansas; 
J. P. Guilford, University of Nebraska; Leonard C. Helderman, Washington and 
Lee University; Melville J. Herskovits, Northwestern University; Edgar A. J. 
Johnson, Cornell University; Vernon Jones, Clark University; Eugene M. Kay- 
den, University of the South; Susan M. Kingsbury, Bryn Mawr College; A. R. 
M. Lower, Wesley College; Arthur F. Lucas, Clark University; Henry 8. Lucas, 
University of Washington; Alpheus T. Mason, Princeton University; Robert A. 
McKennan, Dartmouth College; Frank Monaghan, New York University; 
Richard B. Morris, College of the City of New York; Ernest R. Mowrer, North- 
western University; Curtis P. Nettels, University of Wisconsin; Chester W. New, 
McMaster University; Ronald L. Olson, University of California; Louise Over- 
acker, Wellesley College; Frank W. Pitman, Pomona College; Max Sasuly, 
American University; Francis B. Simkins, State Teachers College, Farmville, 
Virginia; Keith Sward, Pennsylvania College for Women; Charles C. Tansill, 
American University; Paul 8. Taylor, University of California; Amry Vanden- 
bosch, University of Kentucky; Arthur P. Watts, University of Pennsyl- 
vania; Mary W. Williams, Goucher College; Raymond R. Willoughby, Associate 
Editor, Psychological Abstracts. 


Fellowships 

Nathaniel Cantor, University of Buffalo (three months extension of 1932-33 
fellowship); W. Ellison Chalmers, University of Wisconsin; W. Rex Crawford, 
University of Pennsylvania; Calvert L. Dedrick, University of Wisconsin; 
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George H. Dession, Yale University; Harold F. Dorn, University of Wisconsin; 
Howard S. Ellis, University of Michigan; Paul W. Gates, Bucknell University; 
Edward P. Hutchinson, Massachusetts Institute of Technology; Lester E. Klimm, 
University of Pennsylvania; Albert Lepawsky, University of Chicago; Charles P. 
Loomis, Harvard University; Arthur W. Marget, University of Minnesota; 
Quinn McNemar, Stanford University; Elio D. Monachesi, formerly University 
of Minnesota (one year extension of 1932-33 fellowship); Stanley 8S. Newman, 
formerly Yale Sterling Fellow (one year extension of 1932-33 fellowship) ; Morris 
Ploscowe, formerly National Commission on Law Observance and Enforcement 
(five months extension of 1931-32 fellowship); Lawrence Preuss, University of 
Michigan; Sylvia L. Thrupp, London School of Economics. 


THE ADEQUACY OF VARIOUS METHODS OF RELIEVING 
THE UNEMPLOYED 


A dinner meeting of the American Statistical Association was held on Friday 
evening, January 27th, 1933, at the Hotel Woodstock, 127 West 43rd Street, New 
York City. Fifty-eight persons were present. The general topic for discussion 
was, “The Adequacy of Various Methods of Relieving the Unemployed.” 

Professor Frederick E. Croxton of Columbia University presided. He began 
by calling attention to the enormous expense of unemployment relief in the 
United States at the present time, showing that New York City was spending, 
currently, at the rate of $7,000,000 per month for this purpose. Relief costs for 
the United States as a whole are not accurately known but a rough estimate has 
been made that the total relief bill in 1932 was around $500,000,000. Further- 
more, as time passes, the demand for relief grows more and more insistent, the 
reason being that private savings are becoming exhausted because of the long 
periods of unemployment. 

Statistics for certain areas of the city of Buffalo indicate that last fall about 60 
per cent of those unemployed had been out of work a year or longer. Obviously, 
few such persons have remaining private resources adequate for their support. 

The first speaker on the program was Dr. Corrington Gill of the Federal Em- 
ployment Stabilization Board. He spoke on the subject, “Public Works.” Dr. 
Gill presented a number of excellent charts showing the changes in the amounts 
spent for construction work during the last decade. One interesting fact brought 
out by his analysis was that, between 1929 and 1932, there was a very sharp vol- 
ume decline in both private construction work and that undertaken by the states 
and municipalities. By contrast, the Federal government spent twice as much 
for construction in 1932 as it did in 1929. However, since the total amount spent 
by the Federal government constituted but a small proportion of total construc- 
tion expenditures, the increase in Federal expenditures did not go far in the way 
of offsetting the decrease in other construction. 

There were two reasons for the sharp decline between 1929 and 1932 in state 
and municipal expenditures for public works. The first reason was that a large 
part of the money normally going to public works was diverted to more direct re- 
lief of the unemployed. A second and very important reason was that, in 1932, 








— oe elles 


| ate <a of 











89] Notes 211 


state and municipal credit broke down to such an extent that it was extremely 
difficult to sell the bonds of these governmental organizations 

Another of Dr. Gill’s charts showed that 41 per cent of all money paid for con- 
struction work normally goes to pay the wages and salaries of persons directly 
engaged therein. About half of the total expended on construction goes for 
materials. The states leading in the production of such materials are Pennsyl- 
vania, Ohio, New York, Alabama, and Illinois. Pennsylvania is the chief pro- 
ducer of cement and structural steel. Alabama turns out more cast iron pipe 
than any other state. 

Other graphs presented by Dr. Gill showed that fluctuations are, roughly, 
three times as great in those industries producing durable goods, such as steel, 
automobiles, lumber, and the like, as they are in the industries turning out non- 
durable goods, such as clothing and food. It follows that, if we could stabilize 
the demand for durable goods, such as those used for the construction industries. 
we would thereby go far toward stabilizing the demand for labor. 

The last of the charts presented showed that, although Federal expenditures 
for public works have always moved in cyclical waves, their volume has, ever 
since 1800, tended to increase along a trend which plots approximately as a 
straight line on a ratio chart, the typical percentage of increase being about 5 per 
cent per annum. 

The second speaker of the evening was Earl E. Muntz. Professor of Economics 
at New York University. He dealt with the topic, “Unemployment Insurance 
and Unemployment Reserves.” He began by stating that Belgium and France 
are typical of nations having voluntary unemployment insurance systems origi- 
nally organized by trade unions. In Belgium, approximately one-fifth of the 
workers take out such insurance. Their contributions are paid into a fund, both 
supervised and subsidized by the Government, the subsidy being proportional to 
the contributions made by the employees. The employee is supposed to receive 
two-thirds of his regular wage whenever he is unemployed. In the present un- 
usually severe depression, this system has proved inadequate since it has provided 
for regular benefits continuing only 50 days. Furthermore, when the depression 
arrived, three-quarters of the workers were not covered because they had never 
taken out insurance. As a result, the Belgian Parliament began, in 1930, to 
make direct contributions through what is called, ‘‘A National Crisis Fund.” 
Such contributions represent little more than public poor relief. 

England is typical of the European nations which have compulsory unemploy- 
ment insurance. Under the original plan adopted before the World War, em- 
ployers, employees, and the Government were all compelled to contribute to an 
insurance fund. This original plan was not adequate to cover any severe period 
of unemployment, for it provided for benefits for only fifteen weeks of unemploy- 
ment during the year, and no worker could receive more than one week of benefit 
payments for each five weeks of contributions to the fund. 

At the close of the World War, the system was extended to cover practically the 
whole of the working-class population, and this, together with provision for ‘“ex- 
tended benefits’”’ for those whose right to regular benefits was exhausted, resulted 
in the insolvency of the fund when emergencies, such as the depression of 1921-22 
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occurred. Hence the fund was forced to borrow from the Government to meet 
its obligations. Such borrowings finally amounted to some $500,000,000. In 
1930 the pretense of borrowing was abandoned and the extended or transitional 
benefits were made a direct charge upon the Exchequer. The British system has 
thus virtually become “outdoor poor relief,” as far as a large proportion of the 
beneficiaries are concerned. 

Recently, much attention has been given to the question of establishing un- 
employment reserve funds. Wisconsin is the first state to make legal provision 
for such funds. Under the Wisconsin law, employers are given until June Ist, 
1933, to arrange satisfactory voluntary methods of insuring their employees 
against unemployment. If, at the date mentioned, such plans do not cover satis- 
factorily as many as 175,000 employees, each employer of ten or more workers 
will be compelled by law to establish a separate unemployment reserve for the 
benefit of his own employees. However, governmental units and employers en- 
gaged in agriculture are exempt from the provisions of the law. If the act be- 
comes compulsory, each employer will be required to pay into an individual un- 
employment reserve fund administered by the State Industrial Commission, 2 
per cent of the wages, bonuses, and salaries of all employees, with the exception of 
certain contractional agreements to be reported to the commission, and all salaries 
and wages in excess of $300 per month. This 2 per cent reserve must be accumu- 
lated until a fund of $55 per employee is on hand, after which the rate falls to 1 
per cent until the fund totals $75 per employee. When an employee loses his 
job through no fault of his own, he receives from the reserve funds of those em- 
ploying him during the year, benefits at the rate of $10 per week or 50 per cent of 
his average weekly wage, whichever is lower, except that when 50 per cent of the 
wage is less than $5, a minimum benefit of $5 is payable. Benefits, however, ex- 
tend for ten weeks only. 

It is obvious that, in a period of severe unemployment such as we have experi- 
enced during the last two years, benefits for ten weeks annually would only begin 
to take care of the difficulty. To provide for long periods of unemployment, re- 
serves much greater than $75 per employee would be necessary, and, to accumu- 
late such reserves, contributions of more than 2 per cent of the payroll would 
probably be necessary. It is doubtful, however, that it is politically feasible to 
build up enormous reserves, for, in prosperous times, everyone would feel that 
large accumulations were entirely unnecessary. 

While both unemployment insurance and unemployment reserve systems may 
be of material assistance to the more diligent and competent sections of the 
working class, they do little toward solving the problem of caring for the sub- 
normal, inefficient, and aged groups of workers, the classes which make up a large 
proportion of the chronically unemployed. These latter groups must be taken 
care of by other devices. 

To make unemployment insurance or reserve funds function properly, it is es- 
sential to have in action an adequate system of public employment exchanges and 
facilities for re-educating workers who have been dropped out of occupations 
which have become obsolete. 

Since, in general, unemployment insurance gives inadequate protection, it 
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must necessarily be supplemented by public charity whenever depressions be- 
come unduly severe. Sound precedure, however, requires that charity be care- 
fully differentiated from unemployment insurance or reserve provisions. The 
chief merit of the reserve plan is that it furnishes a strong incentive to employers 
to stabilize employment. This incentive might have considerable effect in such 
industries as could be made amenable to stabilization. It is difficult, however, 
to see that it could have much influence on the volume of employment in extrac- 
tive industries like coal mining, or in the manufacture of iron and steel. The re- 
serve plan in this connection should be most effective in stabilizing employment 
in states where diversified industry prevails, where the manufacturing plants are 
not too highly specialized, and are small or medium in size and can quickly be 
adapted to other uses or forms of production. 

The last regular speaker of the evening was Mr. Richard A. Lester of Princeton 
University. He spoke on the topic, ‘Government Directed Self-Support.”’ He 
expressed the view that, during the present depression, our efforts to relieve un- 
employment have been tending to pass through four successive phases. In the 
first phase, stress was laid upon increased construction of public works. In most 
places, this device has, however, broken down because it has proved too expensive 
for the communities to bear. 

There has, therefore, been a widespread movement toward paying labor money 
wages for ‘‘made work.”’ In the second stage, strong emphasis has been laid 
upon the necessity of seeing that publicly-employed workers are engaged solely 
in lines of work believed not to compete with private enterprise—this particular 
type of work being stressed because of the erroneous belief that, if workers should 
produce other goods, these products would take away the demand previously 
existing for similar goods. The truth is that the unemployed worker who has no 
income of his own gives rise to no additional demand for goods, since the money 
which he spends is taken from others and would be spent by them for commodi- 
ties, if they were not compelled to contribute to the relief of the unemployed. It 
is true, however, that if most of the unemployed were set to work producing one 
or two products, the supply of such articles would become unduly large and those 
engaged in these industries would be injured. 

Relieving the unemployed through ‘‘made work” has proved extremely bur- 
densome to the public. A considerable proportion of the money received by the 
workers has necessarily gone to pay rent and similar charges. Since, in many sec- 
tions of the country, it is becoming more and more difficult to secure charitable 
contributions or even to collect taxes, the drift is now toward the old-fashioned 
method of direct charity. When food orders are handed to the unemployed, the 
landlords are left to look after the housing, and the city escapes this burden. Ob- 
viously, however, this system tends to pauperize the recipients of direct relief. 

Since all of the three methods thus far discussed have proved so unsatisfactory, 
a more scientific and effective way of handling the problem has been sought. 
In some sections, an attempt has been made to send the unemployed back to 
the land. At present, however, we are suffering from a plethora of agricultural 
produce, agriculture being one industry in which there has been no tendency 
for production to fall off since 1929. In manufacturing, on the other hand, 
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production is off nearly one-half. Clearly, here is a field in which more people 
need to be employed. 

It is obvious that our economic machine is stalled. Until it can be started 
running again, the only logical procedure is to set the unemployed to producing 
the things which they need for themselves. It is foolish to transplant them to 
occupations with which they are not familiar. Any satisfactory plan must, 
therefore, cover a great variety of industries. Furthermore, it must be so ar- 
ranged as to insure consumption of articles produced by the unemployed. To 
accomplish this end requires a proper technique. The system will not work 
unless the income of the producers is made to correspond roughly with the value 
of the products turned out. 

Professor Frank D. Graham of Princeton University proposes that the Govern- 
ment should contract with present entrepreneurs, in a great variety of industries, 
to set the unemployed to work. The workers should be paid in scrip and, in any 
period, the total value of the scrip should bear such a proportion to the money 
value of the goods produced as to assure a full consumption of the product. This 
plan has not been put into operation anywhere, but it is being seriously consid- 
ered in California, Washington, and other parts of the West. 

As a variant to this plan, Professor Graham has proposed that mail order 
houses such as Sears, Roebuck and Company, or Montgomery Ward, increase 
considerably their orders for goods of the type greatly in demand among the 
working class. The mail order establishment would, however, inform the manu- 
facturers or jobbers from whom the goods were purchased that payment for these 
goods would necessarily be made in due bills redeemable at any of the stores of 
the mail order organization. The manufacturer receiving such due bills would 
promptly distribute them among his employees, paying to each employee only a 
fraction of his wages in this medium. In many cases, it might be feasible for the 
firm receiving the due bills to pass them on to producers from whom they had pur- 
chased raw materials. In any case, the due bills would soon be flowing back to 
the mail order concern in payment for goods, and the volume of employment in 
the country would be greatly increased. 

While this system has not been put into actual operation, there has been spring- 
ing up almost spontaneously, especially in the western part of the United States, 
a large system of barter-exchanges. These exchanges are issuing scrip in pay- 
ment for labor and goods. In Los Angeles, at present, 40,000 families are being 
cared for in this manner, the total expense to the public having been reduced to 
$0.20 per family per month. This figure may be contrasted with the $10 or $12 
per family per month formerly expended for relief. In Utah and vicinity, a 
barter-exchange system is producing goods to the extent of $5,000 to $10,000 per 
day at the present time. One of the obstacles to the smooth functioning of these 
exchanges appears to be that, as soon as competent executives develop, they are 
likely to be drafted into private industry. This fact seems to indicate the de- 
sirability of having a permanent skeleton organization of experts, paid by the 
state. Were such a skeleton organization provided, the economic effectiveness 
of such measures could be increased, and there would be less danger of the system 
falling into the hands of extremists. 
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The discussion was begun by Dr. Paul P. Gourrich. He raised the question as 
to how huge unemployment reserves could be successfully invested. In reply to 
Dr. Muntz’ suggestion that the reserves be invested in a well-diversified list of 
Federal, state, and municipal bonds, Dr. Gourrich inquired as to whether such 
investment would not raise bond prices materially during prosperous times when 
the reserves were being accumulated, and cause a collapse of bond prices when 
the depression appeared and the reserves were marketed to secure funds to cover 
unemployment payments. 

Dr. Gourrich endorsed heartily the main thesis presented by Mr. Lester— 
namely that the problem of eliminating unemployment becomes one of organizing 
all classes of unemployed for the purpose of producing and bartering among them- 
selves the things they themselves consume. He suggested that this end might 
be accomplished if the Reconstruction Finance Corporation and public and pri- 
vate charitable organizations united to establish a codperative chain of Producing 
and Bartering Guilds, using Guilds’ due bills as a medium of exchange. The 
organization of such Producers’ Guilds would be greatly simplified by arrange- 
ments with existing factories to supervise labor and production. 

This plan would not only make it possible to re-employ the unemployed people 
through self-helping coéperatives, but would help and give permanency to the 
incomes of those who are now employed. Surprising increases in spending might 
reasonably be expected, as soon as people begin to see the “spiral” move upward 
instead of down. There would be a release of purchasing power of those having 
income, part of which they now contribute directly or indirectly (through taxa- 
tion) for relief purposes. 

Plans of relief, which do not provide that the unemployed produce the things 
which they consume, are likely to bring in their wake complications and financial 
disorders perhaps as serious as those which the schemes are intended to remedy. 

Dr. Woodlief Thomas quoted Professor Sumner Schlicter as advocating the 
deposit of unemployment reserves in the Federal Reserve Banks. Were this 
proposal adopted, money would be withdrawn from industry during boom times 
and paid out during periods of depression. Dr. Thomas further suggested that 
the best form of unemployment relief was employment, which could be obtained 
through business recovery, and stated that the first two speakers did not even 
claim that their proposals would bring about business recovery. He felt that, 
while the plan presented by the last speaker would be helpful in providing local 
relief, it could not be attempted on a nation-wide basis without further upsetting 
the existing system of production, distribution, and finance. 

Witrorp I. Kina, Secretary 


NEW DEVELOPMENTS IN INSURANCE REVEALED BY 
STATISTICS 


A dinner meeting of the American Statistical Association was held on Tuesday 
evening, February 28, 1933, at the Hotel Woodstock, 127 West 43rd Street, 
New York City. Forty-eight persons were present. 

Professor Ralph H. Blanchard of Columbia University presided. The general 
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topic for consideration was ‘‘New Developments in Insurance Revealed by 
Statistics.” 

The first speaker of the evening was Henry Moir, President of the United 
States Life Insurance Company, who dealt with the general subject “Life 
Insurance.”’ Mr. Moir began by pointing out the fact that policy loans have 
tended to expand rapidly with the passage of time. The ratio of policy loans 
to reserve has, in fact, increased from about 5 per cent a half ceatury ago, to 16 
per cent in 1928, and to approximately 20 per cent at the present time. This 
increase in demand for cash has been met by the insurance companies. 

The custom is to carry the policy loans on the books of the company as assets. 
This method of bookkeeping is open to criticism, fc7, obviously, these loans 
cannot be used to pay the debts of the insurance companies. In reality, these 
loans represent offsets against liabilities. The policyholders are not borrowing 
from the insurance companies, but from their beneficiaries. 

One type of asset which has recently been troubling the insurance companies 
greatly is the farm mortgage. During the depression, the farmers have been 
finding it more and more difficult to pay interest on their mortgage indebtedness. 
In the year 1932, a typical group of companies paid out more money in trying 
to keep the farmers on their farms than they received in interest. Despite 
the best endeavors of the insurance companies to avoid making foreclosures, they 
are now accumulating a very considerable amount of farm real estate. This is 
not the first time that such has been the case. In 1880, real estate holdings 
constituted about 12 per cent of the assets of insurance companies. Later, they 
declined to about 2 per cent, but the present depression has brought the propor- 
tion up to 8 per cent. 

Recently, many well-intentioned persons have contended that, with the 
decline in the value of property, the loss should be distributed approximately in 
like proportions, among the holders of the farm equities. For example, if the 
value of the farm has declined by one-half, they urge that the mortgage be 
diminished, likewise, by one-half. 

This line of reasoning is faulty in that it overlooks the true origin of most 
farm mortgages. During the last boom in agricultural land, the value of farm 
mortgages in the United States trebled. This increase was caused, not by pov- 
erty, but by prosperity. Everyone observed that farm products were rising 
rapidly in price. Under the circumstances, it is not surprising that thousands 
of people bought farms for speculation, giving mortgages for the larger part of 
the purchase price. When farm values fell, the speculators naturally found 
themselves in difficulties. 

Before concluding that farm mortgages ought to be scaled down, it is well to 
ask oneself: What would have occurred if the farms had risen further in value? 
Would the speculators have felt it incumbent upon themselves to turn over part 
of their profits to the mortgage holders? If not, is it fair to ask that, when the 
price level falls, the mortgage holders should share in the losses, although they 
would not have been allowed to participate in the gains if the price level rose? 

The second speaker of the evening was Mr. William Leslie, Associate General 
Manager of the National Bureau of Casualty and Insurance Underwriters. The 
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topic of his address was “Casualty Lines.’”’ Mr. Leslie began by pointing out 
that casualty insurance covers a great variety of risks. The relative importance 
of different types of casualty insurance is indicated by the following figures 
representing percentages of the total of all casualty insurance: automobile 
insurance, 36.6; workman’s compensation, 24.6. Accident and health insurance 
comes next in order of importance. 

Insurance rates must be set before the accidents occur which call for payments 
of indemnity. This means that the probable rates of accidents must be cal- 
culated long in advance of the time at which they occur. To secure reasonable 
accuracy in such advance calculationsis byno meanseasy. Difficulty arises in this 
connection because of the fact that the accident rate refuses to remain constant. 

This fact is illustrated by the case of Ford automobiles. When the Model 
“A” cars appeared, the accident rate immediately increased 21 per cent. This 
sharp increase was due to the fact that the Model “A” car was heavier and 
traveled faster than did the old Model “T” car. The present eight cylinder 
Ford car has nearly four times the horsepower of the Model “T” car. The 
weight is also much greater in the case of the new car. While the insurance 
companies expected that the accident rate would increase, they did not find it 
easy to secure material upon which to base their estimates, as to how much the 
rate would expand. The result was that many companies wrote automobile 
insurance on an unprofitable basis . 

Mr. Leslie also described the relative change which has taken place in the case 
of insurance against bank burglary as compared with the insurance against bank 
robberies. Formerly, losses from burglary were heavy and from robbery 
negligible. Then came the advent of fast automobiles and the acquisition of 
machine guns by bank robbers. The losses from bank robbery have become 
much more important than losses from burglary. 

Unfortunately, the figures upon which rates are to be computed are never 
available until after the events have happened; hence, it is necessary to introduce 
some element of judgment in the making of rates for lines of insurance which are 
influenced to a marked degree by changes in economic or social conditions. 

The third regular speaker of the evening was Mr. Albert Z. Skelding who spoke 
on ‘‘Workmen’s Compensation.’”’ He also emphasized the fact brought out by 
the preceding speaker, that, in general, considerable time elapses between the 
time when experience is incurred and the time when such experience is made 
available to a statistical organization for rate making purposes. The natural 
result is that when the detailed statistics do become available the ‘‘new develop- 
ments revealed by statistics” are no longer recent or new. In compensation 
insurance the liability of the insurance carrier in the event of injury to a workman 
is fixed bylaw. The premium paid to the insurance company for a compensation 
policy is based on a charge per $100 of payroll. When wages decline the premium 
income of the insurance company declines proportionally. However, due to the 
various provisions of the Compensation Acts, the amount payable as compensa- 
tion does not decline in general as rapidly as the premium income. In addition, 
medical payments made by the carrier, not being based upon wages, do not 
decline at all with a drop in premium income. 
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Furthermore, when part time work is the rule, it is possible in some states for 
an injured workman to receive more income from compensation insurance than 
he would receive if he were working. Under such circumstances the natural 
tendency may be to magnify small injuries and to prolong compensation pay- 
ments as long as possible. 

In times of economic depression, physicians, finding it difficult to collect from 
their other patients, may be influenced to offset this factor by giving unnecessary 
treatments to injured workmen. 

Occupational disease is becoming a problem of serious importance. The 
tendency is for the cost of occupational disease claims to increase, due to ever 
increasing liberality in the interpretation of what constitutes an occupational 
disease. Typhoid fever contracted in a manufacturing establishment by the 
drinking of impure water has been held to be an occupational disease. Pneu- 
monia claimed to have been contracted by an exposure to a draft has also been 
held to be an occupational disease. This concept of occupational disease is quite 
different from that which led to the original enactment of the laws providing 
compensation for the victims of occupational diseases. 

The last regular speaker on the program was Mr. Lawrence E. Falls of the 
American Insurance Company. He discussed “Fire and Marine Insurance,” 
and, in so doing, pointed out that insurance companies in this field have recently 
suffered heavy losses, not primarily because the volume of business has declined 
greatly, but mainly because of a terrific shrinkage in the values of the securities 
in which the assets of the companies have been invested. Fortunately, only a 
few small companies have as yet failed. Not a single member of the National 
Board of Fire Underwriters has thus far failed to meet an obligation to policy- 
holders. 

The volume of premiums collected has diminished materially. Losses arising 
from this source have been partially offset through savings accruing because of 
improved construction of buildings. It must, however, be admitted that fires 
are more likely to occur in times of depression than in times of prosperity. Most 
of the expenses of the insurance companies have been reduced radically, but the 
tax burden has increased rather than diminished. 

One source of losses to the insurance companies has been that numerous 
agencies have not succeeded in collecting the money due on policies which they 
have renewed. In some cases, these agencies are now unable to meet their 
obligations to the companies. However, the great majority of agencies are 
believed to be still solvent. 

The discussion was opened by Mr. C. G. Smith, the Manager of the New York 
State Insurance Fund. He raised the question as to whether the custom of bas- 
ing workmen’s compensation upon the payroll is logical. He pointed out that 
the insurance companies suffer from the fact that supervising officials are com- 
monly reluctant to allow increases in insurance rates but are nearly always ready 
to grant reductions. 

Several points were brought out by persons participating in the general dis- 
cussion from the floor. For example, the fact was noted that the tendency to 
compute rates on a scientific basis is of relatively recent origin. 
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At present there is a great difference in the ratio of expenses to premiums in 
different insurance companies. The highest grade of life insurance companies 
keep their expenses under 20 per cent, while the worst company on record has 
expenses of 66 per cent of all premiums received. In general, there is a tendency 
for the expense percentage to be higher in the case of small than in the case of 
large companies. 

The question was raised as to whether the custom of making the agent’s com- 
mission consist of a given fraction of the initial premium issound. This arrange- 
ment makes the agent interested only in securing the signature of the prospect. 
He does not care how soon the policy is allowed to lapse. Policies written on 


this basis show an unnecessarily high portion of lapses. 
Wiirorp I. Kina, Secretary 


ARE WE MENACED BY MACHINES? 


A meeting of the American Statistical Association was held on Tuesday 
evening, March 7, 1933, at the Auditorium of the New School for Social Research, 
66 West 12th Street, New York City. Seventy-eight persons were present. 

Willford I. King, Secretary of the Association presided. The general topic for 
discussion was, “Are We Menaced by Machines?” Leon Henderson, of the 
Russell Sage Foundation, made a brief introduction in which he raised the ques- 
tion as to whether the real menace of ‘The Machine Age” does not lie in its 
influence upon the volume of business, upon the world price level, and upon the 
distribution of wealth, rather than in any effect which it may have in bringing 
about unemployment. 

Carl Snyder, of the Federal Reserve Bank of New York, who was to have been 
the second speaker of the evening was ill, and hence unable to appear. His 
place was therefore taken by LeBaron Foster who presented a number of charts 
prepared under Mr. Snyder’s direction and discussed their meaning. 

The graphs on these charts showed clearly that, in the United States, produc- 
tion per capita has had a remarkably steady upward trend during the last one 
hundred and forty years, the proportionate rate of growth having shown very 
little change during that period. There is nothing in the available figures to 
indicate that, during recent years, machines have brought about any increase in 
the steepness of this upward trend. What is really observable is that, since 1929, 
actual production has decreased sharply. There is no reason to suppose that this 
decline represents anything more than a temporary phenomenon. While 
machines have increased production and caused it to rise faster than population, 
there is no evidence whatever to indicate that this increase in productivity has 
tended to lessen the demand for labor. As a matter of fact, the proportion of 
the population engaged in gainful work has been steadily rising. In 1820, 
estimated data reveal that only 25.8 per cent were gainfully occupied. In 1870, 
the first year in which official census data became available, the percentage had 
risen to 32.4 per cent, and, in 1930 it stood at 39.8. The indications are that, in 
1929, there was as close an approach to full employment as has ever been known 
in the history of the United States. Under these circumstances it is hard to find 
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any ground for assuming that machines have a tendency to reduce total employ- 
ment. 

The belief that they do have such tendencies is nothing new. Adam Smith 
refers to it in his Wealth of Nations, Karl Marx discusses it in Das Kapitai. 
Of course, machines do constantly displace workers, but they also provide other 
opportunities for employment. 

It is true that, since 1920, the proportion of the population employed in 
manufacturing has declined. On the other hand, the fraction of gainfully oc- 
cupied workers engaged in agriculture has been falling off rapidly since 1870. 
This does not mean, however, that there has been a net decline in employment. 
Trade, transportation, clerical, professional, and other service-rendering pursuits 
have been increasing at a rapid rate. What has happened is that workers have 
shifted from agriculture, and in the past decade, from manufacturing industries, 
into other fields in which the economic demand is stronger. 

Mr. Foster closed by presenting charts showing that, in the manufacturing 
industry, the ratio of wage payments to the value added by manufacture has 
shown a pronounced downward tendency during recent decades. In this con- 
nection, the point was raised by Meredith Givens that the wage payments re- 
ferred to did not include salaries of clerical and professional employees in the 
manufacturing industry, and that, if these items were included, the decline 
might not exist. 

The next speaker was Bassett Jones of Meyer, Strong and Jones, Inc. He 
began by calling attention to the fact that it is extremely difficult, if not impos- 
sible, to forecast, long in advance, future production in the various industrial 
fields. He showed, for example, that such able statisticians as Simon Kuznets 
and Carl Snyder do not agree on the nature of the mathematical curve represent- 
ing the known change in pig-iron production. Mr. Jones showed that mathe- 
matical curves representing such early stages of development in almost any 
type of production, if produced into the future, are likely to run into fantastic 
figures. He presented the thesis that every form of production, and, indeed, 
production as a whole, must reach a period of maximum growth after which the 
growth necessarily declines. The typical curve representing the production of 
a non-reproducible article such as copper shows an increasing rate of production 
during the earlier periods. Eventually, the growth of production reaches 
a maximum and then gradually falls to zero as production itself approaches a 
maximum, and thereafter declines. On the other hand, the production of freely 
reproducible commodities does not necessarily go into decline, but is likely, in 
time, to approach a horizontal trend, at which time its growth is zero. 

Mr. Jones presented statistics indicating that the growth of the aggregate debt 
of the industries of the United States has been much greater than the growth in 
the physical output of these industries, the growth of the latter having reached 
a maximum between 1905 and 1915. He ascribed this situation to the fact that 
lenders have overestimated the possible rates of growth in the various industries. 
In many instances, bonds have been issued, running for periods longer than the 
life of the physical plant purchased with the money secured through the sale of 
the bonds. This procedure is obviously unsound. 
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When debt charges increase more rapidly than production, financial readjust- 
ment must necessarily occur. The present depression is a natural outcome of this 
situation and is unique in industrial history in that it occurred subsequent to the 
date of maximum growth of production. 

Mr. Jones, in closing, asserted that the proper relationship between debt and 
production is a matter of relative growths, not of total quantities. When 
production ceases to grow, the possibility of paying debt charges becomes zero. 

The last regular speaker of the evening was Meredith B. Givens of the Social 
Science Research Council. He stated that, of the nation’s labor supply, the 
proportion engaged in the direct production of physical goods has been diminish- 
ing steadily during the last sixty years. In 1870, about seventy-five per cent of 
the gainfully employed were engaged in the production of physical goods in 
agriculture, mining, manufacturing, and construction. In 1930, only about fifty 
per cent were required for such work. Thus fully one-quarter of the working 
population had been released from physical production pouring into mercantile, 
financial, and public utility employments and swelling the ranks of the professions 
and public service. 

A weakness of our present system is that workers in commerce and finance 
cannot be independently self-supporting; they must, perforce, exchange their 
services for the physical products turned out by other sections of the population. 
This interdependence is the basis of the unemployment problem of today, a 
problem more serious than in earlier times because of the congestion and complex 
social organization of the urban areas in which the unemployed are concentrated. 

Dr. Givens called attention to the fact that current statistics showing changes 
in physical output per employee-hour are frequently misinterpreted. The defect 
in these figures is that they usually represent only the output per unit of direct 
labor. Since indirect labor is steadily becoming more important, the produc- 
tivity figures, based upon the input of direct labor do not reveal the actual 
productivity of the industrial system. A true picture of productivity would 
show that the reduction of labor time per unit of product is counterbalanced by 
the mounting labor cost of distribution and exchange. 

In any case, technology is only one cause of reduction in unit labor require- 
ments. Changes in consumption requirements, shifts in market demand, 
changes in wages, personnel policy, improved organization or morale, and a host 
of other factors may have a pronounced effect upon productivity. Technological 
displacement, however, does not per se lead to unemployment unless a number of 
other relationships having to do with pricing, elasticity of demand, alternative 
employment opportunity, and other factors are established. Hence, Dr. Givens 
maintained, the term technological unemployment is probably a misnomer and 


should be abandoned in scientific discussion. 
Witirorp I. Kina, Secretary 


PROGRESS OF WORK IN THE CENSUS BUREAU 


CENSUS OF WEALTH, DEBT, AND TAXATION 


In the December issue of the JouRNAL an account was given of the plans for 
the decennial report on “national wealth, public debt, and taxation.” Work 
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on this report has advanced to the point where the Bureau is beginning to publish 
the results in a series of state bulletins or reports under the title, “Financial 
Statistics of State and Local Governments: 1931.” These reports give for each 
state the revenue receipts, governmental-cost payments, public debt, assessed 
valuations, and tax levies for the Government of the State, and for all counties, 
cities, towns, school districts, and townships. 

Heretofore the results of this decennial inquiry have been published under the 
title, “‘Wealth, Debt, and Taxation.” But that title, although appropriate, 
perhaps, when first adopted, has come to be inadequate and misleading. As 
regards wealth, all that these reports heretofore have contained has been an 
estimate of the total wealth of the country by states; and it is doubtful whether 
any such estimate will be included in the present inquiry. No plans have been 
made for it as yet. The former title is also defective because the inquiry includes 
a good deal more than public debt and taxation. The new title ‘“ Financial 
statistics of states and local governments” is more truly descriptive of what 
these reports cover. The statistics will be published in a series of state reports 
the first of which, that for Indiana, has already been issued. In this connection 
the Bureau is preparing digests of state laws relating to taxation and revenue 
which it hopes to publish later, similar digests having been published in connec- 
tion with the inquiries of 1902, 1912, and 1922. 


CENSUS OF ELECTRICAL INDUSTRIES, 1932 


The census of electrical industries, which is now in progress, is taken quin- 
quennially. It covers electric light and power stations, electric railways and 
affiliated motor-bus lines, telephones and telegraphs, and includes such items 
as equipment, capital and investments, operating revenues and expenses, volume 
of business, fuel used, employees, salaries and wages. 

The schedules, with printed instructions for preparing the reports, were mailed 
in February and March of this year and were sent to a total of approximately 
56,000 establishments. By the close of April returns had been received from 
about one-half of the establishments. 

The statistics of electric railways and affiliated motor-bus lines will reflect 
in part the transition in public transportation from railway to bus. The census 
includes not only the motor-bus operations carried on as a part of the electric- 
railway company’s operations or through a subsidiary motor-bus company, or 
partly through the electric-railway company and partly through a separate 
company, or carried on by a company controlled by the same interests that 
control electric railways; but it also includes the motor-bus operations of former 
electric-railway companies which have abandoned the operation of railway lines 
and are operating busses exclusively, and also motor-bus systems operated by 
companies which have succeeded to the operations of electric-railway companies. 

Considerable difficulty is experienced in securing reports from farmer and 
other short service telephone lines, as the line officials do not realize the necessity 
for making the reports. The returns to date indicate that many small telephone 
companies have entirely abandoned operations or have been merged with larger 
companies. 
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BIENNIAL CENSUS OF MANUFACTURES 


The series of preliminary industry reports for the biennial census of manu- 
factures covering the year 1931 was completed and published before the close of 
the year 1932; and the Bureau has now completed the series of mimeographed 
state and industrial-area reports, giving statistics by industries. (The industrial 
areas, as defined for the purposes of the census, are the areas surrounding and 
including the important manufacturing cities.) 

The previous biennial census, taken in 1930 and covering the year 1929, 
coincided with the decennial census, and for that reason included more detail 
than is regularly covered by the biennial census. The results of the census of 
1929 have now been published in three volumes of the Reports of the Fifteenth 
Decennial Census. The census of 1931 omits the additional questions contained 
in the 1929 census, and also makes some reductions as compared with the biennial 
census of 1927. An unusual degree of interest attaches to the results of the 
census of 1931 because as compared with the census of 1929 it shows in a striking 
way the effects upon industry of the business depression. 

The Bureau is already making preparations for the next biennial census, which 
will cover the current calendar year (1933) and will be taken, of course, in the 
year 1934. It is not unlikely, however, that this may be the last biennial census 
of manufactures, as serious consideration is being given here in Washington to a 
proposition to discontinue the biennial census and take instead a quinquennial 


census but with annual compilations of statistics of production. 
J. A. H. 


MISCELLANEOUS NOTES 


The Association’s Program at Chicago.—The American Statistical Association will 
participate with other social science organizations in sponsoring a number of joint 
sessions upon the program of the American Association for the Advancement of Sci- 
ence at Chicago, June 19-29, in connection with the Century of Progress Exposition. 
A joint program committee has been formed under the leadership of Section K of the 
A. A. A. §., containing representatives of the American Statistical Association, the 
Econometric Society, the American Sociological Society, the Social Research Society 
and the Harris Foundation. Several of these organizations will conduct round-table 
or similar meetings, independently, or in codperation with other groups, including 
other sections of the A. A. A. S. These will be scheduled so far as possible during 
morning hours. The annual lectures upon the Harris Foundation will occur in after- 
noon sessions, leaving the evenings available for joint meetings which will feature 
papers by distinguished European guests and American social scientists. 

The session of Thursday evening, June 29, will have upon its program Professor 
Henry Clay of Manchester, one of the Exposition’s guests from Great Britain, as well 
as representatives of the federal administration at Washington. Among other foreign 
guests who are expected to present papers of social science interest are Professor 
William Oualid of Paris, Sir Daniel Hall of London, Professor Emilio Mira of Barce- 
lona, Professor Charles E. Spearman of London, Professor G. A. Bagge of Stockholm, 
and Professor A. Mendelssohn Bartholdy of Hamburg. 
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Activities of the Committee on Labor Statistics.—The Committee on Labor Sta- 
tistics has recently been considering technique for the correction of employment in- 
dexes. A memorandum on the subject prepared for the Committee by Sidney W. 
Wilcox, Chief Statistician of the New York State Department of Labor, has been 
submitted to the members and their comment is now being received. Mr. Wilcox 
plans to revise his suggested procedure in the light of the members’ comment and it 
will then be further considered in an effort to reach a unanimous recommendation. 

It is hoped that this and similar undertakings of the Committee on Labor Statistics 
will be useful to the Committee recently appointed by Professor Stuart A. Rice, 
President of the American Statistical Association, at the request of the Secretary of 
Labor to advise regarding the statistics of the Federal Department of Labor. This 
Committee has been designated as the ‘‘ Advisory Committee to the Secretary of 
Labor, associated with the Committee on Labor Statistics.’” The members of the new 
committee, all but two of whom are members of the Committee on Labor Statistics, 


are as follows: 


Morris A. Copeland, Department of Economics, University of Michigan 

J. Frederic Dewhurst, American Iron and Steel Institute 

Meredith B. Givens, Social Science Research Council 

Ralph G. Hurlin, Russell Sage Foundation 

Miss Aryness Joy, Division of Research and Statistics, Federal Reserve Board 

Howard B. Myers, Division of Statistics and Research, Illinois State Department of 
Labor 

Sidney W. Wilcox, New York State Department of Labor 

Bryce M. Stewart, Industrial Relations Counselors, Inc., Chairman 


Professor Rice has instructed the new Committee to secure the codperation of the 
Committee on Labor Statistics and to submit its reports to the permanent Commit- 
tee for comment and criticism in advance of their adoption by the Advisory Com- 
mittee. 

“‘Statistical Procedure of Public Employment Offices,’’ by Annabel M. and Bryce 
M. Stewart, has just been published by the Russell Sage Foundation for the American 
Statistical Association. It was prepared under the auspices of the Committee on 
Governmental Labor Statistics and contains a suggested plan for statistical procedure 
of public employment offices in the United States. The book is particularly timely, 
in view of the probable enactment of the Wagner bill and the development of the 
federal Employment Service. The Secretary of Labor, Frances Perkins, has com- 
mented as follows on the value of the coéperation between public and private agencies 
of which this piece of work is an example: “In connection with the publication of this 
study the value of collaboration between public and private research agencies cannot 
be too greatly emphasized. It is doubtful if public agencies alone could have under- 
taken, at least at this time, so complete and meticulous a study.”’ (Obtainable from 
the Publication Department of the Russell Sage Foundation, 130 East 22nd Street, 
New York; price, $2.50.) 


The Monograph Series of the Association.—By the time this appears the Associa- 
tion will have released the first of its new series of publications. This first volume is 
American Agricultural Villages: 1930. An Analysis of Census Data, by Irving Lorge 
under the direction of Edmund deS. Brunner. It will be as uniform as possible with 
JOURNAL, ANNALS and PROCEEDINGS in size and general appearance. Issue price is 
$1.00, but a special introductory offer will be made to members of the Association. 
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Inquiries regarding it should be addressed to Secretary Willford I. King, 236 Wooster 
Street, New York City. 


The Albany Chapter.—A dinner meeting was held on March 29 with 38 persons 
present. The following officers were elected for the ensuing year: President, Dr. 
R. L. Gillett, New York State Department of Agriculture and Markets; Vice-Presi- 
dent, Dr. W. W. Coxe, New York State Department of Education; Secretary- 
Treasurer, Dr. D. M. Schneider, New York State Department of Social Welfare; 
Members of Executive Committee, Mr. 8S. W. Wilcox, New York State Department 
of Labor; Mr. J. M. Gibson, International Business Machines Corporation. 

Mr. G. H. Armstrong, Executive Director of Education of the International 
Business Machines Corporation, gave an interesting talk on ““The History of Machine 
Tabulation.”’ The Chapter passed the following resolution urging the continuation 
of certain community services: “The Albany Chapter of the American Statistical 
Association believes that certain community services are especially necessary during 
this period of depression and unemployment. It is opposed to the curtailment of 
such services but realizes in view of economic conditions that the community dollar 
should be expended most wisely and carefully. 

“This Chapter will gladly codperate in any movement designed to safeguard the 
alleviation of suffering and need upon an adequate and efficient basis.” 


The Chicago Chapter.—The Chicago Chapter extends a cordial invitation to all 
members of the Association in this country or from abroad, who may be visiting the 
Century of Progress Exposition or attending meetings there, to call upon them. The 
President or the Secretary of the Chapter will be glad to become acquainted with and 
assist the visitors, or to put them in contact with other members residing in Chicago, 
whom they would like to meet. The President, Professor Henry B. Schultz, may be 
reached at the University of Chicago, Social Science Building, Telephone Midway 
0800, and the Secretary, Mrs. Bernice Lamb, at the Federal Reserve Bank of Chicago, 
230 South La Salle Street, Room 523, Telephone Harrison 2320, Local 354. 

The members and guests of the Chicago Chapter had the opportunity on Thursday, 
February 2, of hearing Professor Stuart A. Rice, President of the American Statistical 
Association. He discussed the outstanding gaps and deficiencies in American 
social statistics and certain proposals for improvement which grew out of the studies 
of the President’s Research Committee on Social Trends, of which committee Pro- 
fessor Rice was a member. Professor Rice indicated that there are many desirable 
improvements to be made in Federal statistics. However, over-lapping and dupli- 
cation in the Federal services are not so general as assumed; also, centralization of 
the data is not so desirable as often thought. Among the major improvements 
cited that should be made in these statistics was a conscious effort in different de- 
partments to secure greater comparability. At present, for instance, it is impossible 
accurately to compute domestic consumption, inasmuch as the units and classes 
in production, exports, etc., are not the same. Furthermore, variations in laws 
in the different states confuse tue statistics on marriage, divorce, criminal records, 
etc. Much improvement along these lines could be accomplished through the 
conference method, calling all divisions involved and establishing common definitions 
and classes. A scientific calendar should also be worked out, as calendar errors are 
also involved in the comparability of the statistics. Another greatly needed im- 
provement in Federal statistics is, according to Professor Rice, a better organization 
for use of the data already available. The indexing and availability of the Bureau of 
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the Census data, for example, should be improved, a better index of both the pub- 
lished and unpublished census data being needed; in fact, an encyclopedia of economic 
and statistical data would be desirable. There is also need to agree on a fixed date for 
both the population and agricultural census, as an element of seasonality is intro- 
duced when these dates vary or when the census date is changed. 

Furthermore, some effort should be made to determine how important is the ele- 
ment of seasonality—this would be possible through sample studies. Also, this 
sampling method should be extended generally, as it would avoid the expense of actual 
enumeration and much more ground could be covered at the same cost. Another 
important improvement would be the validation of its data by the Census Bureau. 
A research function should also be introduced into the Bureau—the data should be 
“serviced” for the consumer; heretofore, the Bureau has considered its function 
merely in gathering the data. Stabilization is needed of the Census Bureau’s activ- 
ities; there should be further experimentation in the use of postal carriers as census 
takers; and the data are needed in smaller units. 

Following this discussion of desirable improvements in Federal statistics, Professor 
Rice stated that the local chapters of the American Statistical Association should be 
leaders in their respective localities in movements to promote better organization and 
distribution of the statistical data available therein. Local and state statistics are 
in much greater need of organization than are the Federal statistics. The local chap- 
ters, therefore, should devote themselves to the improvement of local statistical prob- 
lems, and a real community value should be established that will be recognized outside. 


At our March 8 dinner meeting, two topics were discussed—‘ What the Depart- 
ment Stores Have Learned from the Depression” with Mr. Houlder Hudgins, Mer- 
chandising Manager of Mandel Brothers, Chicago, as the speaker, and “What We 
Have Learned about Budget Making from the Depression” with Mr. James O. 
McKinsey, Senior Partner of James O. McKinsey and Company, Accountants and 
Engineers, as speaker. Before entering tae department store field, Mr. Hudgins was 
Professor of Economics at Cornell University. In his discussion, therefore, he com- 
bined the views of the economist and business man confronted with 1933 problems. 
Mr. Hudgins pointed out in his talk that during good years department stores make 
abnormal profits, but that losses are high in times of depression, although certain 
types of stores are exceptions and succeed in maintaining profits even in hard times. 
There are several sources of the sharp decline in department store profits, the main 
source being recessions in the price level. Adjusted prices on the basis of mark-down 
in inventories take off a large part of the profits. Furthermore, to attract physical 
volume cheaper merchandise of poor quality has to be sold. Another important fac- 
tor in periods of depression, which keeps profits down, is that operating expenses are 
disproportionate to the revenue received. There have been too many ‘‘overhead” 
offices in department stores, and to eliminate them has been a slow process. Adver- 
tising must be controlled, delivery and return services modified, and inventories 
brought in line with demand. A reduction in help has been the last resort in cutting 
expenses. Rent is a fixed expense in which there is little hope of relief. On account of 
reductions in expenses, however, department stores are now in a position to take ad- 
vantage of the first opportunity in changes of the price level and increased buying 
power of the public. Inflation at this time, therefore, might increase profits. 

Mr. McKinsey, in addition to his business connection, is a Professor of Business 
Administration at the University of Chicago, a director of a number of well known 
industrial corporations, and has become nationally known as an author and consul- 
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tant in the field of budgetary control, business finance and organization, and municipal 
accounting. Mr. McKinsey defined a budget as a statement of policy, by units of 
responsibility, expressed in the tangible form of future accounts. Essentials of a 
budget are well formulated policies, based on trained thought from a research point of 
view; a well established organization; and a proper system of accounts, based on units 
of responsibility and coérdination. The effect of the depression on budget making is 
really the effect it has had on policies. Ups and downs are bound to happen in busi- 
ness. Policies must, therefore, be adjusted to meet these changing trends, and budg- 
ets must be adjusted continuously and made more flexible. In a normal period of 
business, budgeting may begin in the smaller units and flow up through the organiza- 
tion to the top. In cases of emergency, however, dictatorship methods and central 
authority must be used to the fullest extent. The budget, after all, is nothing more 
than putting into effect good executive thought as a group thought with the smaller 
units. Mr. McKinsey emphasized that there are two things most necessary in busi- 
ness management: to formulate generalizations, and to apply them to concrete cases, 
or the new problems as they appear. 


The Cleveland Business Statistics Group.—The possibilities of the construction of 
a measure of the balance of local payments for Cleveland was the topic for discussion 
at the January meeting of the Business Statistics Section. Mr. Robinson Newcomb, 
Assistant Director of Real Estate Inventories, U. S. Bureau of Standards, was the 
principal speaker. 

Men and Machines in a Technological Society was reviewed at the February meet- 
ing. Comments were made by Miss Rose Vormelker, Research Librarian of the 
Business Information Bureau, Cleveland Public Library; H. B. Flinkers, Statistician, 
Cleveland Federal Reserve Bank; Dr. Frank T. Carlton, Case School; and Jermain 
Jones, Personnel Consultant. 

Mr. E. J. Falkenstein, Economics Department, Case School of Applied Science, 
spoke on the Causes of Bank Failures in Ohio at the March meeting. Mr. Falken- 
stein’s talk was based on a study which he has made of 28 closed banks in Ohio. 
Reference was made to the banking laws and the administration of them. A spirited 
discussion followed the talk. 


The Connecticut Group.—The Connecticut Group held its first meeting, for pur- 
poses of organizing a Chapter, in New Haven on January 30, with Professor Irving 
Fisher, past president of the Association, in the chair. A proposed constitution for the 
Chapter was discussed and adopted. To facilitate the selection of officers for the 
first year a nominating committee was appointed, composed of Professor R. B. 
Westerfield and Miss Besse B. Day. Dr. Royal Meeker presented a paper, which was 
discussed by the members present, on ‘Technique and Results of the Connecticut 
Old Age Survey.” 

The second meeting was held in New Haven on March 13. The nominating com- 
mittee reported its nominations and the following officers were elected for 1933: 
President, Dr. Royal Meeker, New Haven; Vice-President, Dr. Dorothy Thomas, 
New Haven; Secretary, Chester H. Whelden, Jr., New Haven; Members of Execu- 
tive Committee, Paul Dorweiler, Hartford, and Louis M. Nichols, Bridgeport. Mr. 
W. R. Williamson of the Travelers Insurance Company presented a paper on “ Actu- 
arial Problems of Unemployment Insurance in Connecticut.” 

The Chapter offers active membership to any resident of Connecticut who is a 
member of the American Statistical Association and associate membership to any 
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other resident of Connecticut who is interested in statistical work. Membership 
dues are one dollar a year. Meetings will be held at least bi-monthly in approximate 
rotation in New Haven, Hartford, and Bridgeport. 


The Pittsburgh Chapter.—A round table discussion of the probable significance of 
recent monetary and banking developments was held at our March meeting. The 
discussion was led by Professor Montfort Jones, of the Department of Finance, and 
Professor George J. McCabe, of the Department of Economics, School of Business 
Administration, University of Pittsburgh. These men have been particularly close 
to the subject in recent months, and were able to present it in a way which provoked 
much profitable discussion. 

New officers elected are as follows: E. C. Stone, Assistant to the President of the 
Philadelphia Company, President; George A. Doyle, Bell Telephone Company, 
Vice-President; and T. H. Gerken, resident editor of The Iron Age, Secretary- 
Treasurer. 


The San Francisco Chapter.—A dinner meeting of the San Francisco Chapter was 
held on Wednesday, February 15, as the first of two meetings to consider the question 
of debt settlements by defaults and reorganizations or by inflating the currency and 
credit systems. 

Refinancing bonded indebtedness in California was the topic discussed at this 
meeting by Julian C. Whitman, Executive Secretary of the Real Estate Bondholders 
Protective Committee and of the California Irrigation and Reclamation District 
Bondholders Association. Mr. Whitman was formerly Assistant to the President 
of the San Francisco Stock Exchange. 

The speaker first compared the extent of debt default in public and private financ- 
ing, both for California and for the United States as far as figures were available. He 
then gave attention to a description of the refinancing of irrigation districts, in which 
field there had been more refinancing in the last year than in any other group, either 
public or private. He discussed the origin and purposes of the financing, its extent 
and nature and the relation of debt to the total value of the project. The effect of 
falling prices on farm products and the nature of the breakdown in the past systems 
were noted, followed by a review of the different plans adopted in refinancing the 
different districts in default. 

The reclamation district securities were next discussed. 

The differences in the legal aspects as affecting both debtor and creditor were 
pointed out, as well as the differing economic problems which might dictate different 
types of settlements. Following this, there was a review of the characteristics of the 
funded obligations of municipalities, counties, schools, and special assessment districts, 
with their overlapping liens and debt limitations, and their status as affecting the 
settlements with one class of bondholders only. 

The second division of the talk covered corporate refinancing. Illustrations of 
specific buildings in San Francisco recently taken over by the bondholders were cited, 
with methods used. Industrial and railroad bonds were enumerated. The problem 
of the private mortgages as distinguished from corporate or governmental debts was 
covered at considerable length with conclusions as to the future course of public and 
private refinancing. 

Bondholders as a rule are desirous of securing the greatest net return of their 
principal, but it does not always follow that they will drive the hardest possible bar- 


gain. An apparently favorable settlement, from the viewpoint of the bondholder, 
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may turn out to be an expensive settlement when the district is later forced into 
default again, and a second reorganization is necessary. In most public bonds, also, 
there is no provision for the bondholders to take over the property as in the case of a 
private bond issue. 


The last meeting of the fiscal year was held on Wednesday, April 19, 1933, the day 
on which the United States officially abandoned the gold standard. The subject of 
this dinner meeting, at which 60 attended, was Reflation. The speaker was Dr. Carl 
C. Plehn, Flood Professor of Finance, University of California. Following the paper, 
there ensued a lively discussion. 

Dr. Plehn’s remarks may be summarized as follows: Reflation is a term used by 
those inflationists who argue for regulated inflation. Their intent is to raise prices 
artificially up to some point which to them seems good and then stop, or stabilize. 

Aside from the fact that history warns us of the great difficulty of stopping inflation 
when once begun, there is a grave question as to who shall decide where to stop. 

Admitting that the prices of cotton, copper, and wheat are too low for profitable 
production, can this evil be corrected by raising all prices? Obviously not for they 
would still suffer the same relative disadvantages. 

The complaint that the burden of debt has been increased by deflation is justified 
but grossly exaggerated. To correct it by reflation while adjusting those debts made 
during inflation, creates all over again new situations equally bad, with regard to all 
debts made since deflation began. In this case the creditor is the sufferer and credi- 
tors are just as numerous as debtors for there is one for each debt. 

There are many bad debts in existence, and these must be written off. Monkeying 
with the currency won’t make a bad debt good. It is a hard doctrine to say to men 
who are over extended and banks that are over loaned, ‘‘take your losses and begin 
over.” But a linseed poultice won’t cure cancer. 

There is no top to inflation. The sky is the limit. But there is a botton to defla- 
tion. It cannot go below the sea level of international gold prices. Like the ocean, 
gold prices have tides and waves, but after all ‘‘sea level” is a pretty stable point. 


United States Bureau of Labor Statistics.—In view of the demand for first-hand 
information on self-help projects among the unemployed, the Bureau made a selective 
field study of such activities. Reports covering the localities chosen for the survey 
were published in the March, April, and May issues of the Monthly Labor Review. 

Data on wages and hours of labor in 1932 were collected by the Bureau for the 
following industries: Boot and shoe, cotton goods, dyeing and finishing of textiles, 
hosiery and underwear, leather, lumber, men’s clothing, motor vehicle, Portland 
cement, pottery, rayon and other synthetic yarn, and woolen and worsted goods. 
Summary data for all of these industries except motor vehicles have been published 
in the Review. In addition to these industrial surveys, the usual annual surveys were 
made, and figures published, on union wage scales and on entrance wage rates of 
unskilled labor in various industries. Figures were also collected, by correspondence, 
on wages paid to common street labor hired by towns and cities having a population 
of 2,500 and over, and on salaries of policemen and firemen in cities of 50,000 and over. 
Data on wages and hours are being collected for the glass, iron and steel, bitumi- 
nous coal, and silk and rayon goods industries, and for foundries and machine shops. 

A series of articles on wages in foreign countries in 1932, based on reports furnished 
by representatives of the Department of State, is being carried in the Review, the 
first article appearing in the March issue. 
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Information on operations during 1932 under state old-age pension laws is being 
gathered. 

An analysis of the records of 3,315 persons granted old-age allowances in New York 
State was made by the Bureau, with a view to ascertaining the occupations of these 
persons during their working years. The results of the study were given in the Review 
for February, 1933. 

The bulletin containing the text of Federal and state legislation relating to public 
and private employment offices, which had been in course of preparation for some 
time, is being printed and bulletins giving, respectively, court decisions and labor 
legislation of 1931 and 1932 are practically ready for the printer. 


The Bureau of Agricultural Economics.—The Bureau of Agricultural Economics 
has recently released its estimate of farmers’ gross and cash income from farm pro- 
duction in 1932. The report shows that gross income to agriculture in 1932 was 
$5,143,000,000, cash income $4,201,000,000, and cash expenditures for production 
$2,899,000,000, leaving $1,302,000,000 of cash available after deducting production 
expenditures. This compares with $1,934,000,000, the cash available in 1931, and 
$4,657,000,000 in 1929. The report also shows how farmers have been meeting the 
decline in income during the past four years by sharply curtailing their expenditures, 
especially expenditures for machinery, automobiles and trucks, and repairs on farm 
buildings. This sharp curtailment in the purchase of capital equipment, if it is long 
continued, will tend to restrict production. 

The income available to farmers for their labor, capital, and management fell short 
by nearly $1,200,000,000 of rewarding the farm family for their labor, even at the 
reduced wage rates for hired labor. The inventory value of farm property declined 
over $14,000,000,000, or about 25 per cent, from the spring of 1930 to the spring of 
1932, and declined further during 1932. 

In this report, the classification of operating expenditures differs slightly from the 
previous reports. Estimates of operating expenses from 1924 to 1932 are classified 
separately, according to current operating expenditures, and expenditures for capital 
equipment. In estimating the cash available each year, after deducting production 
expenses, the total annual cash outlay is considered, while in estimating income 
available for the operator’s labor, capital, and management, only the cash outlay for 
current operating expenditures is considered; but, in addition, a depreciation allow- 
ance is made for capital equipment. 

The Division of Agricultural Finance of the Bureau of Agricultural Economics has 
submitted for publication by the Department of Agriculture a manuscript relating to 
farm debt settlements under Federal law. This publication will consist mostly of a 
statistical summary of the bankruptcy experience of farmers since the enactment of 
the National Bankruptcy Law in 1898. 

Recent publications of statistical data relating to agricultural finance include the 
following: Farm Loans of Life Insurance Companies, by David L. Wickens, giving for 
each year from 1926 to 1930 new loans and outstanding loans on farm real estate by 
226 identical life insurance companies representing 98 per cent of the assets of all legal 
reserve life companies; Terms and Conditions of Farm Mortgage Loans, 1931-32, the 
third annual report covering conditions of long term farm real estate loans; distribu- 
tions of encumbered farms on the basis of severity of mortgage debt burden as meas- 
ured by ratio of debt to value of the property; and Agricultural Credit Corporations 
Affiliated with Cotton Marketing Associations, U. 8S. Department of Agriculture Tech- 
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nical Bulletin 322, by W. H. Rowe, a study of the operations of five credit corpora- 
tions during the period 1924-30. 

The Farm Real Estate Situation, 1931-32, by B. R. Stauber, was published in Janu- 
ary as U.S. Department of Agriculture Circular 261. The developments of the year 
are reviewed; and the indexes of average farm real estate values per acre and estimates, 
by states, of the number of farms per 1,000 changing ownership through mortgage 
foreclosure, sale for taxes, voluntary sale, and other types of transfer, are brought to 
date. 

An analysis of the tenancy statistics of the 1930 Census has been begun in the 
Division of Land Economics. Between 1925 and 1930 the first increase of any magni- 
tude since the 90’s took place in the proportion of American farmers who do not own 
the land they operate. 

E. O. Wooten of the Division of Land Economics has computed the land areas of 
continental United States, arranged by major ownership classes, with particular 
reference to the various categories of land under various types of Federal and state 
control. These data are given by states. 

A statement on income from farm production in the United States, published in 
the November, 1932, issue of Crops and Markets, presents gross income figures for 
1930, 1931, and 1932, computed from estimates of production which have been revised 
on the basis of the 1930 Census. The report contains estimates of the gross income 
from crops and from livestock, separately, for the country as a whole and for the sev- 
eral states. A more detailed report, with some revisions, will be issued within the next 
few months. 

A multigraphed publication, “Cotton Statistics and Related Data for Agricultural 
Workers,” has been prepared by Lawrence Myers and Maurice R. Cooper of the 
Division of Statistical and Historical Research, Bureau of Agricultural Economics. 
This publication presents many of the major statistical series on cotton and the 
related problems of demand, price level, and alternative crops, found necessary for 
understanding world cotton economics and appraising cotton situations. 


Resolution of the Census Advisory Committee on the Occasion of the Retirement 
of Director Steuart.—At its meeting on March 18, 1933, the Census Advisory Com- 
mittee adopted the following resolution on the occasion of Mr. Steuart’s retirement 
from the position of Director of the Census and voted that it be transmitted to the 
Managing Editors of the Journals of the American Economic and the American Sta- 
tistical Associations with recommendations that it appear in the forthcoming issues: 


Over a decade ago, with the rich experience already gained by years of service 
in the Bureau, as Chief of the Division of Manufactures, as Chief Statistician, 
and as Assistant Director, Mr. Steuart finally assumed full responsibility for 
completing the Fourteenth Census as Director; and remaining in that office he 
~ now brought to a successful completion the great task of taking the Fifteenth 

nsus. 

His administration has been characterized by a broad spirit of coéperation both 
within the government service, and also with unofficial scientific, social and busi- 
ness organizations. This Census Advisory Committee, under the leadership of 
the late W. S. Rossiter, and with the help of many able members not now sitting 
with us, has functioned effectively only because of Mr. Steuart’s constant desire 
to improve and extend the Bureau’s activities. To the character and success of 
his efforts the organization, administration and results of the Fifteenth Census 
bear eloquent testimony. 

The members of the Census Advisory Committee, both as individuals and as 
representatives of the American Economic Association and the American Sta- 
tistical Association desire to record their high respect for and appreciation of the 











232 American Statistical Association {110 


distinguished public service and the notable personal achievements of Director 
William M. Steuart as he relinquishes, on March 31, 1933, the arduous duties of 
his office. Furthermore, we assure him of our continued good wishes in all his 


future activities. 


The New Director of the Census.—William Lane Austin, of Mississippi, was ap- 
pointed Director of the Census on April 6 by President Roosevelt, in place of William 
M. Steuart who retired on March 31. 

Mr. Austin has been connected with the Census Bureau in various positions since 
1900. He served as Chief Clerk from 1913 untii 1917, when he was made Chief Stat- 
istician for Agriculture. He had charge of the 1920 and 1930 decennial censuses of 
agriculture and of the quinquennial census of 1925; also of the monthly collection of 
statistics relating to cotton, wool, leather, wheat milling products, hides, boots and 
shoes, hosiery, clothing, and other key commodities. 


Statistical Anniversaries.—Centenary meetings of statistical associations are at 
hand. The Statistical Society of London, now the Royal Statistical Society, will 
observe next year, probably in April, the 100th anniversary of its foundation, and at 
the same time the Manchester Statistical Association, organized a year earlier, will 
commemorate its establishment. The American Statistical Association, established 
six years later than its model, the Statistical Society of London, while it is probably 
the oldest society in the United States devoted to any one of the social sciences, is not 
the oldest statistical association in the western hemisphere. That distinction be- 
longs to the Societe Mexicaine de Geographie et Statistique established in the spring of 
1833 and holding its centenary next October. 

At the meeting of the International Statistical Institute at Madrid in 1931 the 
Government of Mexico invited that body to meet in Mexico City, October 11-14, 
1933, in connection with the centenary meeting of the Mexican Society and the invi- 
tation was gladly accepted. The Mexican Government has agreed to pay not only 
the usual expenses of the session but in addition the transportation expenses of 56 
members of the Institute from their homes to Mexico City and back. It will also 
defray the railway expenses within Mexico of the families of members who attend the 
meeting. In addition to providing for the scientific sessions it will arrange for a 
second week of excursions to a few of the many interesting spots in Mexico. 

It is expected that half a dozen members of the Institute from the United States 
will attend the Mexican meeting. The European members will travel together to 
Vera Cruz via Havana but return from Vera Cruz via New York. 

The Royal Statistical Society has also invited the Institute to meet with it at the 
time of its centenary meeting next spring. This invitation, which was gladly ac- 
cepted, was especially welcome because the Institute was founded at the Jubilee 
Meeting of the Royal Statistical Society in 1885. Details about the arrangements for 
the London meeting are now being arranged. It is possible to say, however, at this 
time that a grant of $10,000 has been made to the Institute by an American corpora- 
tion to defray the expenses of printing the Report of the London session of the 


Institute. 


Census Tract Data for New York City.—The Research Bureau of the New York 
Welfare Council has taken over the local functions of the Cities Census Committee, 
which under the direction of Dr. Walter Laidlaw was responsible for bringing about 
the compilation and publication of federal census data for New York City, and later 
for other cities, for constant small areas, now known as city census tracts. The 
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Welfare Council has assumed responsibility for distribution of the publication contain- 
ing the 1930 census tract data for New York City, and with it is offering the remaining 
copies of the corresponding 1920 volume. A bargain offer is announced, including for 
the price of $5.00 the following documents: 

Population of the City of New York, 1890-1930, a 316-page book with maps, 
diagrams and graphs (formerly priced at $10) ; Statistical Sources for Demographic 
Studies of Greater New York, 1920, a volume of 844 pages, including maps and 
diagrams (formerly $50); and the Council’s map of New York City’s health 
areas, 1930 revision, showing how the census tracts were combined to form the 
health areas; size, 28 inches by 2714 inches; regular price, $1. 


The Committee on Statistics of the Blind.—This Committee, which is sponsored 
jointly by the American Foundation for the Blind and the National Society for the 
Prevention of Blindness, has continued work on the development of a standard classi- 
fication of the causes of blindness. Its proposed classification, which provides for 
distribution both etiologically and topographically of assigned causes of blindness, 
and which conforms to the terminology recommended by the National Conference on 
Nomenclature of Disease in its recently published Standard Classified Nomenclature 
of Disease, was presented for discussion at the recent annual meetings of the American 
Medical Association at Milwaukee and the International Association for Prevention of 
Blindness at Madrid. Copies of the proposed standard classification can be obtained 
by interested statisticians by addressing the secretary of the committee, Miss Evelyn 
C. McKay, 125 East 46 Street, New York. 


The Social Work Year Book.—Dr. Fred 8S. Hall is editor of the Social Work Year 
Book—1933, published in April by the Russell Sage Foundation. This is the second 
edition of this reference book, the first having been issued in 1929. The book de- 
scribes activities of more than 100 distinct departments of social welfare and closely 
related fields, and contains a directory and brief description of all important national 
welfare agencies, both public and private, as well as a directory of state governmental 
departments and agencies in the fields of public welfare, labor, health, and education. 
There is also a 2500-word article on the present status of statistics of social work by 


Ralph G. Hurlin. 


Econometrica.—Publication has been announced of a quarterly journal of the 
Econometric Society. Two issues of Volume I have appeared under dates of Janu- 
ary and April, 1933. Ragnar Frisch of the University of Oslo is Editor; Alvin H. 
Hansen of the University of Minnesota, Frederick C. Mills of Columbia University 
and Harold T. Davis of Indiana University are Associate Editors; William F. C. 
Nelson of Colorado College is Assistant Editor; and Alfred Cowles 3rd, Director of the 
Cowles Commission, Colorado Springs, Colorado, is Circulation Manager. 


Seminar in Social Science Research in Paris.—The College of Liberal Arts of 
Northwestern University has announced the third year of this Seminar under the 
auspices of the University of Paris, June 15 to July 31. It is designed to guide and aid 
students and traveling fellows in the utilization of research facilities in Paris and its 
environs. Each member of the Seminar is expected to work on a special problem of 
his own choosing and to present reports which are criticized from the point of view of 
form, content, methodology and theoretical implications. The proceedings are in 
English. The Seminar is open only to graduate students having a reading knowledge 
of French. Professor William Jaffé is again Director of the Seminar. 
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PERSONALS 


Mordecai Ezekiel Appointed Economic Adviser to Wallace.—Secretary of Agricul- 
ture Wallace has appointed to the newly created post of Economic Adviser in his 
office Dr. Mordecai Ezekiel, formerly of the Bureau of Agricultural Economics, and 
since 1930 Assistant Chief Economist of the Federal Farm Board. 

While on the Federal Farm Board staff Dr. Ezekiel was on leave for a year and 
studied in Europe under a Guggenheim Fellowship, devoting his attention to the 
problems of economic organization in the major European countries. 

Dr. Ezekiel joined the department in 1922 and earned rapid promotion on the 
basis of economic and statistical research and analysis. He is the author of several 
departmental publications, and many articles both popular and technical, as well as a 
statistical textbook, ‘‘ Methods of Correlation Analysis.’”’ He has specialized in the 
problems of adjustment of agricultural production to demand and has helped develop 
the agricultural outlook service of the Bureau of Agricultural Economics. 

As Economic Adviser to Secretary Wallace he will continue to deal with the prob- 
lems of the economic readjustment of American agriculture. 


Dr. Dorothy Swaine Thomas went in March to Stockholm where she is spending 
the summer doing research at the Social Science Institute. She is holding a seminar 
at the University on ‘‘The Sociological Approach to Behavior Study.” 


Major P. Granville Edge has recently returned to the London School of Hygiene 
and Tropical Medicine from Shanghai, China, where he has been organizing a new 
Division of Medical Statistics in the Henry Lester Institute of Medical Research. 


OsiTuary Notes 


Thomas 8. Adams, professor of political economy at Yale University, author of 
many of Wisconsin’s tax laws and for many years adviser to the Federal Treasury 
Department, died February 8 of pneumonia. 

Professor Adams had been associated with Yale from 1916. From the time of the 
Wilson Administration he had been regarded as a spokesman for the Treasury Depart- 
ment before Congressional committees. He was president of the National Tax Asso- 
ciation, 1922-23, and in 1927 was elected president of the American Economic Asso- 
ciation. He had been a member of the Fiscal Committee of the League of Nations 
from 1929. 

He was born in Baltimore, December 29, 1873, and was graduated from Johns Hop- 
kins in 1896. In 1899 he was appointed a clerk in the Census Bureau and in the next 
year was named assistant to the Treasurer of Puerto Rico. 

Professor Adams joined the faculty of the University of Wisconsin in 1901, and 
served as Tax Commissioner of that State from 1911 to 1915. He also had served on 
the faculties of Washington University and Cornell. He was appointed an adviser to 
the Treasury Department in 1917, tax problems being his special field. He was the 
author of a number of authoritative works on labor, tax and economic problems. 


Thomas Henry Craig Stevenson, born at Strabane, Co. Tyrone, in 1870, and edu- 
cated at University College, London, died in September, 1932. He graduated as 
M.B. Lond. in 1896, later going on to the M.D. in State medicine and the D.P.H. 
Camb. He married, in 1900, Ella Louise, daughter of Mr. Samuel Sillifant, and left 
one son and one daughter. He served from 1905 to 1908 as assistant educational med- 
ical officer to the London County Council, and then for a short period as school medi- 
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cal officer in Somerset. In 1909 he was appointed superintendent of statistics in the 
General Register Office; and in that capacity, or under the substituted title of medical 
statistical officer, he served until his retirement in 1931. During the War he was a 
member of the reserve occupation and enemy personnel] committees; and for these 
and other war services performed in the General Register Office he was created C.B.E. 
in 1918. He was a Fellow of University College, London; Fellow, Guy (gold) medal- 
list, and formerly honorary secretary of the Royal Statistical Society, honorary mem- 
ber of the American Statistical Association, and Jenner medallist of the Royal Society 
of Medicine. Quite recently he was awarded the Bisset Hawkins gold medal by the 
Royal College of Physicians. 

This bare chronicle of services and distinctions affords no indication of the real 
value of the work which Stevenson performed during his official career at the General 
Register Office. This must be measured, not only by the individual value of his 
many brilliant pieces of research, but by the less visible merit of his steady contribu- 
tion to the maintenance and enhancement of high standards of scientific sincerity and 
thoroughness. 


COMMITTEES 


The Committee on Fellows elected the following: 
Robert B. Warren 
as a Fellow in the American Statistical Association. 


In the March, 1933, Proceedings volume, the Committee on Statistics of Delinquents 
and Criminals was inadvertently omitted from the list of research committees of the 
Association. Its membership is as follows: 

Thorsten Sellin, Chairman Bennet Mead 
Leon C. Marshall Edwin H. Sutherland 
The chairman is an associate member of the Committee to Stimulate and Coérdinate 
Research. 
ADDITIONAL COMMITTEE APPOINTMENTS 


Advisory Committee to the Secretary of Labor (associated with the Committee on Labor 


Statistics) 
Bryce M. Stewart, Chairman Ralph G. Hurlin 
Morris A. Copeland Miss Aryness Joy 
J. Frederic Dewhurst Howard B. Myers 
Meredith B. Givens Sidney W. Wilcox 


Three new members added to the Committee on Statistics of Relief and Child Care 
Maude E. Stearns Frederick Stephan 
Helen L. Witmer 


MEMBERS ADDED SINCE MARCH, 1933 


Barnard, Lynn L., Granada Hotel, 1000 Sutter Street, San Francisco, California 

Baxter, J. Morton, Investments, DuPont Building, Wilmington, Delaware 

Beckman, C. J., Commission of Labor and Industry, State of Kansas, State House, 
Topeka, Kansas 

Beville, Hugh M., Jr., Assistant Chief Statistician, National Broadcasting Company, 
Inc., 711 Fifth Avenue, New York City 
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Campbell, Francis F., Freeport Sulphur Company, 122 East 42nd Street, New York 
City 

Clapp, Mary A., Director, Bureau of Research Studies, Boston Council of Social 
Agencies, 43 Tremont Street, Boston, Massachusetts 

Coutant, Frank R., Director of Research, Pedlar and Ryan Inc., 250 Park Avenue, 
New York City 

Dorn, Harold F., Graduate Student, Department of Sociology and Anthropology, 
University of Wisconsin, Madison, Wisconsin 

Doyle, Bertram W., Department of Sociology, Fisk University, Nashville, Tennessee 

Haley, Dr. B. F., Research in Economics, Stanford University, California 

Harper, A. S., Investment Counsel, 122 East 42nd Street, New York City 

Hartley, George, Room 1104, 117 Liberty Street, New York City 

Haynie;Charles W., Statistician, Institute of Carpet Manufacturers of America, Inc., 
Chrysler Building, New York City 

Henninger, Leonard L., Graduate Assistant and Research Student, Department of 
Psychology, Ohio University, Athens, Ohio 

Hostutler, Hoyt, Retail Credit Company, 420 Lexington Avenue, New York City 

Hughes, Alva F., Stock and Bond Brokerage, 120 Broadway, New York City 

Johnson, Kenneth, Farmer’s and Merchant’s National Bank of Los Angeles, Los 
Angeles, California 

Jones, Allen N., Statistician, J. P. Morgan and Company, 23 Wall Street, New York 
City 

Kilgore, Bernard, News Editor, The Wall Street Journal, 44 Broad Street, New York 
City 

Logan, Robert R., Instructor, Lake Forest College, Lake Forest, Illinois 

Lough, William H., President, Trade-Ways, Inc., 285 Madison Avenue, New York 
City 

Matheson, Kenneth G., Jr., Drexel Institute, Philadelphia, Pennsylvania 

Matz, Milton, Research Associate, Bureau of Research, New York State Depart- 
ment of Social Welfare, Albany, New York 

Meyers, Bernard, 341 Powell Street, Brooklyn, New York 

Mooney, Will H., Indianapolis Abattoir Company, Indianapolis, Indiana 

Myers, Dr. Aaron H., Research Assistant, Bureau of Research, New York State 
Department of Social Welfare, Albany, New York 

Neusitz, Ralph E., Advertising and Market Research, Globe-Democrat, 1133 Frank- 
lin Avenue, St. Louis, Missouri 

Oliphant, Alfred W., Jr., Assistant in Business Statistics, University of Texas, Austin, 
Texas 

Pabst, William R., Jr., 126 Liberty Street, New York City 

Peter, Paul F., Chief Statistician, National Broadcasting Company, 711 Fifth 
Avenue, New York City 

Pingree, Daniel, Fire Insurance, 815 Grosvenor Building, Providence, Rhode Island 

Reynolds, Charles S., Statistician, Hoffman Beverage Company, 402 Grove Street, 
Newark, New Jersey 

Ryder, Vernon C., Lawyer, 21 West Street, New York City 

Schmid, Dr. Calvin F., Assistant Professor of Sociology, University of Minnesota, 
Minneapolis, Minnesota 

Selbert, Mrs. Frida F., National Machine Tool Builders’ Association, 1220 Guarantee 
Title Building, Cleveland, Ohio 

Sokolove, Henri, Research, 216 South 45th Street, Philadelphia, Pennsylvania 








115] Notes 237 


Solomons, Leonard M., Student, Columbia College, New York City 

Thomson, Chester P., 309 Clinton Place, Hackensack, New Jersey 

Thorne, G. B., Bureau of Agricultural Economics, United States Department of 
Agriculture, Washington, D. C. 

Van De Mark, Percy F., Leonard Street, Amsterdam, New York 

Vinton, Warren J., Assistant Secretary, American Association for Old Age Security, 
Inc., 22 East 17th Street, New York City 

Watt, Arthur C., The Commonwealth and Southern Corporation, 20 Pine Street, New 
York City 

Wershil, Philip B., 9924 Foster Avenue, Brooklyn, New York 

Wilder, Marian, Assistant in Biometry, University of Minnesota, Minneapolis, 
Minnesota 

Norman, J. Van Dyke, Jr., Brokers and Investment Bankers, J. J. B. Hilliard and Son, 
419 West Jefferson Street, Louisville, Kentucky 
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REVIEWS 


Fertility and Reproduction. Methods of Measuring the Balance of Births and 
Deaths, by Robert R. Kuczynski. New York: Falcon Press. 1932. 94 pp. 
That crude birthrates are by no means a satisfactory measure of fertility has 

long been recognized. In this book the author aims to give any reader familiar 

with elementary arithmetic an introduction to more adequate methods of measur- 
ing fertility and reproduction. How well does he succeed? The first three 
chapters, which are largely a rewording of parts of the first three chapters of the 
first volume of his The Balance of Births and Deaths, deal with “Birth Rate and 

Fertility Rates”; “Total Fertility and Gross Reproduction Rate’’; and “Net 

Reproduction Rate.’’ The treatment is somewhat prolix and not always as 

clear as might be desirable in an introduction to the subject, but otherwise there 

is nothing in these chapters to which exception need be taken. 

In Chapter IV the author takes up the rate of increase and birth rate of a stable 
population. That his own understanding of the subject is not altogether clear 
may be inferred from his statement on page 23. 

It is evident, therefore, that if a population is constantly subject to a certain 
mortality (in each year of age), and if the number of births constantly equals the 
number of deaths, this population, whatever may be its present age composition, 
will sooner or later have an age composition corresponding to that of the life 
table and from then on will forever preserve this age composition. 

But with changing age distribution the birth rate cannot in general be constant 
unless there are at the same time compensatory changes in the age-specific 
fertility of a most improbable character, and if we assume these changes it does 
not necessarily follow that the age composition sooner or later will become that 
of the life table. The beginner is likely to have enough difficulties in under- 
standing the relations of demographic variables without having unnecessary 
obstacles put in his path. Nor will his bewilderment be lessened when he learns 
from the table on page 33 “ Balance of Female Births and Deaths in the Ukraine, 
1926-1927” that the rate of increase of the stationary population is 13.84. 
Surely the rate of increase of a stationary population should be zero. This is 
typical of the loose phraseology of the book. 

In his discussion on pages 26 and 27 of the computation of birth rates, death- 
rates and rates of increase one might have expected that such a scorner of ‘‘com- 
plicated mathematical methods” would have pointed out that, while in his 
example the average population, obtained by a formula involving the use of 
natural logarithms, is 1,009,976, a result correct to within one in 30,000 is ob- 
tained by the much simpler use of the arithmetic mean of the population at the 
beginning and end of the year. 

Chapter V, “Reproduction Rate for Both Sexes,”’ is apparently inspired by 
the remark of Lotka in his review' of Kuczynski’s The Balance of Births and 
Deaths, Volume I, that in countries in which there is a temporary excess of fe- 
males, due to war or other causes, net reproduction rates based entirely on the 


1 This JourNAL, September, 1929, pp. 332-333. 
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female fertility rates are apt to be misleading, since the low fertility of the 
females is due in part to temporary lack of husbands for the females to marry. 
In none of Kuczynski’s earlier books, so far as the reviewer can find, is the repro- 
ductive rate for both sexes discussed. In the present volume a chapter is devoted 
to it, but no acknowledgment is made of Lotka’s suggestion. 

Out of the 94 pages of the book 52 are devoted to an appendix. Six pages of 
this give an account of the work of Bortkiewicz, while the remainder is taken up 
with extracts from the paper of Dublin and Lotka, “‘On the True Rate of Natural 
Increase,”’! annotations thereon by Kuczynski and a numerical test of their 
results. In view of the fact that a numerical test formed part of the original 
paper, this seems a work of supererogation. It should also be pointed out that 
the essential features of Bortkiewicz’s paper of 1911 had already been published 
by Lotka in 1907 and that the determination of the stable age distribution was 
solved, not by Bortkiewicz, but by Sharpe and Lotka. Indeed there is an un- 
fortunate tendency throughout the book to slight the fundamental work which 
Lotka has done on this subject. 

On page 57 the value of 8 given in the Explanatory Remarks should be nega- 
tive. As may be seen from formula (17) on page 56, 8 is of the nature of a stand- 
ard deviation with the sign reversed. Now the standard deviation is necessarily 
positive and therefore 8 is necessarily negative. It should also be noted that 
footnote 20 on page 63 is somewhat misleading. The differences between the 
rates of increase given in Dublin and Lotka’s note in the Statistical Bulletin of 
the Metropolitan Life Insurance Company of January, 1930, and those in their 
paper in Metron are due to the latter figures being corrected for immigration. 
If Dr. Kuczynski had read the Metron paper with more care he might have seen 
this for himself. 

Joun R. MINER 


Johns Hopkins University 


The Canadian Grain Trade, by D. A. MacGibbon. Toronto: The Macmillan 
Company of Canada Limited, at St. Martin’s House. 1932. 503 pp. 


This book contains an excellent, authoritative exposition of wheat marketing 
within Canada in the decade of the 1920’s, and especially about 1930. The 
author is a former professor of political economy at the University of Alberta, 
who served on the Royal Grain Inquiry Commission of 1923-24 and has been 
since 1929 a member of the Board of Grain Commissioners for Canada. In 
Part II, the core of the book, the wheat movement is followed from country 
elevator to domestic mill or port terminal, with due consideration of handling, 
transportation, inspection and weighing, the grain companies, the Winnipeg 
Grain Exchange, the wheat pools, financing, and public regulation. Some re- 
lated aspects are discussed in the last chapter of Part I, which brings the historical 
treatment through the war and post-war periods; in Part III, which deals briefly 
with the milling industry, the export markets, and conditions of production; and 
in the Appendix on the new Hudson Bay route. 


1 This Journat, September, 1925, pp. 305-339. 
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Because of its bearing upon the utility of the work for economists and statisti- 
cians, the reviewer feels it pertinent to indicate also what the book is not and 
indeed does not pretend to be. It is not analytical in character, and does not 
attempt to grapple seriously with numerous questions of principle and policy. 
It is not what may be called, by way of compliment or reproach, a scholarly 
work. The historical portions are sketchy, for the most part admittedly so. 
The author did not undertake to cover the literature of the subject, much of it 
readily available. Few references to sources are given, either for general dis- 
cussions or specific statements, and those cited are sometimes ill chosen. The use 
of statistics is for the most part casual and informal rather than careful and sys- 
tematic. There are relatively few text tabulations and no maps, statistical 
charts, or appendix tables. Where a series of data over a considerable period of 
years is essential to give a clear picture in due perspective, figures are usually 
given for one year, a few specific years, or an average for some brief period. 
There are occasional serious slips in a quotation or in data given. 

Within the range of the author’s primary interest, most of these limitations 
are not serious; but in the historical discussions, the consideration of the export 
trade, and other portions of the book they lead to undue subordination, signifi- 
cant omissions, and occasional misstatements of facts and factors in the Canadian 
grain trade. 

A few diverse illustrations will suffice. The treatment of the Corn Laws in 
their bearing on Canada (pp. 11-13, 401) is not dependable. In quoting (p. 24) 
from Professor Mavor’s report to the British Government (written in 1904, not 
in 1906) the word “quality” is used instead of ‘‘quantity.’’ The wheat produc- 
tion statistics cited for recent years (p. 75) are apparently for the world including 
Russia (subject to revisions since made) while the acreage data cited are for some 
unidentified area far less comprehensive.! ‘Trade estimates” of world import 
requirements and exportable surpluses for 1930-31 are cited (p. 76) as 736 and 
1,176 million bushels respectively, which are Broomhall’s figures; but in saying, 
“Current estimates (July 1931) place the surplus at 1,916,000,000 bushels,” 
the author apparently made a slip, for Broomhall’s estimate for 1931-32, at its 
maximum published November 18, 1931, was 1,016 million bushels. The author 
represents that ‘‘ Falling prices act as a check upon over-production by reducing 
acreage . . .” (pp. 444, 434), and that Canadian wheat acreage was reduced by 
8 per cent in 1931 (p. 469); yet official estimates (perhaps not available when the 
proofs were read) show increases from 24.9 million acres in 1930 to record heights 
of 26.1 million in 1931 and 27.2 million in 1932. 

Within limits, therefore, the book is a valuable contribution to the understand- 
ing of the Canadian grain trade; where it goes beyond description of the internal 


1 The acreage figures cited compare as follows, in million acres, with the Food Research Institute's 
summary of official data for the same years (Wheat Studies, December 1932, IX, 115), taking the 1925-28 
average for the U.S.S.R. since comparable 1924 data are not available: 


Years As cited World ez-U.S.S.R. U.S.S.R. Total 
ee 172 227.6 (70.7) (301.3) 
Se er 181 242.1 68.5 312.8 


Pbk vaeedencennecws 178 247.5 80.5 328.0 
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marketing process and its regulation, it may be usefully consulted but cannot be 
depended upon. 
JosePH 8. Davis 

Food Research Institute, 

Stanford University 
Ohio Criminal Statistics, 1931, by Alfred Bettmann, W. C. Jamison, L. C. 

Marshall, R. E. Miles. Baltimore: The Johns Hopkins Press. 1932. 189 pp. 
Comparative Judicial Criminal Statistics: Six States, 1931, by Leon C. Marshall, 

assisted by Elva L. Marquard. Baltimore: The Johns Hopkins Press. 1932. 

61 pp. 

The first of these two studies, Ohio Criminal Statistics, 1931, ‘‘was undertaken 
to test the feasibility of a comprehensive report on criminal statistics in the 
state of Ohio.” It is a joint product of the Institute of Law of Johns Hopkins 
University and the Ohio Institute. The Bureau of Social Hygiene, Inc., helped 
out with some money. Data on the work of the juvenile courts and of probation 
agencies are not included but there are statistics of offenses or offenders from the 
police, the minor and higher courts and from penal and correctional institutions 
all combined in the one volume. 

The machine of criminal justice is a tremendously complicated affair. In 
Ohio, there are ‘‘more than 2,000 courts of the justices of the peace, more than 
800 mayors courts; nearly two score police courts and municipal courts with crimi- 
nal divisions; and, prior to January 1, 1932, 88 probate courts.’’ In addition, 
there are 88 common pleas courts of general jurisdiction, one for each county. 
The policing agencies ‘‘ consist of the police departments of the 110 cities and the 
752 villages, the sheriffs of the 88 counties, and the constables of the 1,337 town- 
ships.’ Ohio has two state prisons, two state reformatories, six workhouses, 
eighty-eight county jails and some city jails. Then there are the probation 
departments in certain counties and cities. The task which the authors set for 
themselves can really only be appreciated by those who have had occasion to 
look over the records or what purports to be records of similar units of a state 
machine of criminal justice. The financial resources of a Croesus coupled with 
the wisdom of a Solomon would be insufficient, the authors insist, to present a 
true picture of the administration of criminal justice for the courts alone in Ohio. 
But fortunately, the city police departments and the county sheriffs had already 
started to send reports to the United States Department of Justice in accordance 
with the plan developed by the International Association of Chiefs of Police. 

Manifestly only a beginning could be made in the task of rendering an account 
of the work of all these various agencies. But the job has been well done, full 
utilization having been made of all that has been accomplished recently in the 
field of criminal statistics. The authors are modest in drawing conclusions so 
that in reading the report one is fully conscious of the fact that it was prepared by 
scientists and not by the usual official statistician. One thing stands out above 
all else, namely, the huge amount of careful statistical planning and foundation 
work that needs to be done in each state in the realm of judicia! criminal statistics. 

Some interesting facts are brought out in the tables, many of which serve to 
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confirm the findings of the state crime surveys. Omitting cases handled by 
traffic bureaus, there were 277,000 defendants of which 260,000 were handled by 
the minor courts! In the common pleas courts, one-third of the defendants were 
eliminated without conviction (56.5 per cent by the grand jury and 21.9 per cent 
by the prosecutor). Pleas of guilty accounted for 86.2 per cent of those found 
guilty, trials for only 13.7 per cent. Fifty two and six-tenths per cent of those 
found guilty in the common pleas courts were sent to prison; 29 per cent were 
placed on probation or given a suspended sentence, in spite of the fact that pro- 
bation exists in practice in only a few counties. Local jails or work-houses re- 
ceived nine-tenths of all commitments from all the courts, and over half of these 
for failure to pay fine. Parole is the common method of release from state 
prisons and reformatories, 85 per cent being released in this way. Incidentally 
it is interesting to note that 46 per cent of all persons turned over to the court for 
prosecution by the police were charged with some violation of the liquor laws. 


The second volume, Comparative Judicial Criminal Statistics: Six States, is an 
experimental study of the judicial criminal statistics of Ohio, New Jersey, Iowa, 
Maryland, Rhode Island and Delaware. Various other experimental surveys, 
including the Ohio report previously discussed, furnished the raw material for this 
comparative study. The data were confined entirely to the courts of general 
criminal jurisdiction, yet the tables include some 45,265 defendants. The offense 
classification used was that given in Uniform Crime Reporting. 

The caution shown in the Ohio study is manifested in interpreting the figures 
and every effort is made to put the reader on his guard. Altogether it is an inter- 
esting and worthwhile effort to try out the slowly developing technique of judi- 
cial criminal statistics. 

The establishment of guilt by jury trial seems to be fast disappearing. In 
Maryland, pleas of guilty accounted for 61.5 per cent of those found guilty; in 
no other state was this percentage less than 86.2; and in Rhode Island actually 98.7 
per cent of convictions were on plea of guilty. In Cape May county, New Jersey, 
99 per cent of those convicted were by plea of guilty; and in one of the counties 
of Ohio this was 100 per cent! The importance of the prosecutor looms up in 
every state. In Delaware, for example, 73.7 per cent of all eliminated without 
conviction could be traced to action of the prosecutor. But in Maryland those 
eliminated by the prosecutor amounted to only 25.1 per cent, a percentage far 
below that of any of the other five states. The author found, however, that 

there was great diversity in the methods of elimination within a state. About 
one-half of those found guilty in the six states were incarcerated, though only 
one-fourth in Rhode Island. Naturally the percentage of those incarcerated 
varied greatly with the nature of the offense. Money penalties were common 
for violations of the liquor laws. 

Comparative judicial criminal statistics, the author states, should be regarded 
for some time to come as a research activity. The reviewer believes that through 
studies carried on in this spirit we will discover the problems involved in creating 


adequate criminal statistics for the United States. 
Louis N. RoBinson 

















121] Reviews 243 


War Debts and World Prosperity, by Harold G. Moulton and Leo Pasvolsky. 

Washington: The Brookings Institution. 1932. xx, 498 pp. 

This book, which is presented (p. ix) as a “synthesis” of all the “previous 
works in this field” by the Institute of Economics, is obviously intended, to 
perhaps even a greater extent than other publications by the Institute, for a 
popular audience. Judged from this point of view, it is altogether admirable; 
and when one adds that, despite the authors’ obvious attempt to keep the 
quality of the theoretical discussion down to the level of the “general reader,” 
there is little in the volume to which the professional economist can take excep- 
tion, it is clear that the authors are to be congratulated upon their achievement. 
Chapter II, for example, on “The Economics of International Payments,” if it 
leaves out most of the subtleties which are familiar to professional students of 
the problem of international debt-payment, at least does not carry its simplifica- 
tion to the point of misrepresentation. Economists who have quarreled in the 
past with Messrs. Moulton and his collaborators on certain of the theoretical 
issues involved will have to content themselves with attacking, not the authors’ 
formal statement of the problem of international debt payment, but the im- 
plications which may be inherent in certain of their obiter dicta—as, for example, 
when the authors suggest that no special significance, for the theoretical prob- 
lem of international debt-payment, attaches to the obtaining of an export 
surplus by means of “extraordinary measures for restricting non-essential 
imports and for forcing exports by dumping processes and by drastic reduc- 
tion of wages, interest rates and domestic prices” beyond the fact that this 
was a “depression phenomenon” (p. 306). 

For the authors’ skill in avoiding the temptations which lie so near at hand 
when one sets out to develop a “popular” argument for modification of the 
debt-settlements, one can have only admiration. One set of explosives is 
neatly side-stepped by the authors’ decision to avoid “appraising the capacity 
either of Germany or of the Allied debtors to make payments” (p. 401). 
They do not assert more, with respect to the conclusions to be drawn from the 
breakdown of the debt payments, than that “the existing debt settlements 
were no longer capable of fulfillment under the conditions in which the world 
found itself in the summer of 1931” (p. 324; italics mine); and, in general, 
their discussion of “capacity to pay,” aside from the general aspects of the 
question discussed in Chapter II, already referred to, does not go beyond 
the observation that “the capacity of the debtors to pay depends in a vital 
way upon the capacity or willingness of the creditors to receive” (p. 401). 

Much the same may be said of their answer to the question “Would collec- 
tion of these inter-governmental debts be economically beneficial to the cred- 
itor countries?” (pp. 5, 369). For example, the authors do not themselves 
hold up the bogey of the “flood of German exports” into the markets of Ger- 
many’s creditors as a reason for cancelling the debts. They content them- 
selves rather with the statement that “the Allies have been . . . concerned 
about a possible flood” of this kind (p. 389; italics mine); and, in general, 
they are satisfied to confine this part of their argument to a demonstration 
of the proposition that “the governments of the creditor countries, while 
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officially committed to the principle of debt collection, have not, in fact, 
pursued economic policies based on a belief that the receipt of unlimited repara- 
tion and Allied debt payments would promote their own economic welfare” 
(p. 386). When the authors, appearing to speak, not in the name of the 
creditor governments, but on their own behalf, stress the fact that insistence 
upon payment would affect our export trade adversely (pp. 406 ff., 411 f.) 
they might seem to be treading on more slippery ground. After all, the 
same type of argument, pushed to its logical conclusion, would indicate that 
no nation should ever attempt to collect its debts! The day is saved, 
however, by a transference of emphasis to the effects upon our export markets, 
not of the debt payments per se, but of the “financial instability and conse- 
quent social and political unrest” which might follow in Europe from a 
“pressure for payments” (p. 412) and to the fact that the difficulties of trade 
adjustment that would come about from a shift from production for export 
to production for the domestic market, such as would be inevitable if we were 
to receive “the annual charges on American private investments abroad,” 
would be “much greater . . . if the war debt payments were also taken into 
account” (p. 414, italics mine). 

One is compelled to admire, finally, the air of objectivity with which the 
mass of facts marshalled in this volume are presented. The reparations de- 
mands at Versailles of the French and of Hughes of Australia are contrasted, 
for example, with the limitations demanded by the American delegates, as 
merely representing “two points of view” in the matter. The same may be 
said with respect to their treatment of “the question whether or not it was 
possible for Germany to balance her budget” during the period of reparation 
fulfillment (pp. 283, 303 ff.). Needless to say, a judgment with respect to 
the truth of certain allegations is often involved in what seems to be a 
perfectly objective statement of fact—as, for example, when the failure of the 
Credit-Anstalt is regarded as the result not, as some would have it, of the 
machinations of French financial diplomacy, but “in a large measure . . . of 
general financial difficulties in Austria” (p. 309). Occasionally, the objective 
statement of fact suggests that the authors are not above the use of a sly irony 
—as when, in addition to calling attention to the fact that “it has been the con- 
sistent policy of the American government to regard the reparation payments 
and the war debts as totally separate and distinct obligations” (pp. 321, 324) 
they suggest—and support the suggestion with citations—that “the economic 
connection between reparations and debts has also long been appreciated by re- 
sponsible spokesmen of the American government” (p. 297). 

There is a set of statistical appendices which enhance still further the claim 
of the volume to be regarded as the most compact collection of data on the 
war-debts which is now available. 

ARTHUR W. MarGet 


University of Minnesota 
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The Purchase of Medical Care through Fixed Periodic Payment, by Pierce Wil- 
liams, assisted by Isabel C. Chamberlain. New York: National Bureau of 
Economic Research, Inc. 1932. 308 pp. 

Some fifteen years ago, immediately following upon the sensational achieve- 
ments of workman’s compensation legislation, which in some five years spread 
almost through the entire land, there appeared a very active movement for 
health insurance, “the next step in social progress.” Its protagonists were 
quite certain of its early victory. But for the catastrophe of the World War 
they might have been right. However, when man proposes, the god of war 
often disposes. The collapse of the movement for health insurance in the 
United States may well be included among the war losses, albeit the actual cost 
in dollars and cents is difficult to appraise. Moreover, the War was not the 
only difficulty which the movement had to face. There was organized opposi- 
tion from several interested groups, such as employers’ associations, the medical 
profession, and above all, private insurance companies. So complete was the 
collapse that for ten years or more even the phrase almost disappeared from 
American economic writing, except in its application to the commercial business 
of accident and health insurance. 

But social problems are not so easily disposed of and the cost of medical care 
—one aspect of health insurance—continued to remain a problem. Some five 
years ago a Committee on Costs of Medical Care was organized, with a five 
year plan of research, by a group of physicians, public health men, students of 
social problems and similar groups. The organization of the Committee was 
viewed with somewhat doubtful enthusiasm by those who had been actively 
advocating a health insurance scheme, for fear that the main result of the Com- 
mittee’s work would be unnecessary delay in action. In the meantime, an- 
other grave crisis confronted the American people, as well as the world at large, 
and the energy and interest of advocates of social legislation were diverted 
away from health and toward unemployment. It might well seem that the 
Committee on Costs of Medical Care could find no less propitious moment for 
its final report than the end of 1932 because of the concentration of public 
attention upon the grave problem of feeding and maintaining, through public 
and private relief, perhaps a fifth or sixth of our entire population. If there 
is to be an early “next step in social progress,” particularly in the line of social 
insurance, it is bound to be rather in the field of unemployment than in sickness 
or in health. That in face of such unfavorable circumstances the final report 
of the Committee did command so much attention from the medical groups, 
from economists and from the public at large, is strong evidence of how acute 
the problem of medical costs has become. 

The study of Mr. Williams and Miss Chamberlain was made under the 
auspices of the National Bureau of Economic Research but upon request and in 
codperation with the Committee on the Cost of Medical Care and thus may 
be properly considered as one of the reports of that Committee. It is a very 
painstaking and laborious compilation of all available information as to the 
extent of what might rather loosely be defined as “medical insurance” or 
“insurance of medical care,” but which the authors quite properly have pains- 
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takingly and accurately described as The Purchase of Medical Care through 
Fixed Periodic Payment. 

Curiously enough, this very praiseworthy precision of definition in the title 
is abandoned in the very first sentence when we are informed that medical 
care “may be purchased in either of two ways: through direct payment or 
through insurance.” Of course, the definition of the term “insurance” is sub- 
ject to considerable latitude and flexibility and such flexibility may not be un- 
desirable in this country, where the concepts of social insurance have not yet 
been sufficiently popularized and where the word “insurance” immediately con- 
jures a picture of millions of assets and at least a twenty-five story tower. 
Yet, an interesting problem still remains: whether any codperative scheme to 
arrange for the furnishing of services is necessarily to be described as “in- 
surance.” Insurance is always an arrangement for the distribution of loss, for 
compensation of loss. Ina sense, of course, all insurance, and particularly social 
insurance, may be considered as a form of codperation, but all codperation need 
not assume the form or be subject to limitations of the insurance process. 

A very interesting chapter, which may be warmly recommended to every 
reader, is devoted to the description of “the American campaign for com- 
pulsory sickness legislation.” Here again, whoever is responsible for the page 
headings, showed proper appreciation of this story, for these page headings 
read, “The Unsuccessful Campaign for Compulsory Insurance,” and such it was, 
as the reviewer knows but too well and to his sorrow. It is perhaps the only 
available story of this sad chapter in American social progress. In that cam- 
paign, following European precedence, the money benefit for loss of wage 
through illness was intimately combined with a system of providing medical and 
surgical aid. As the reader undoubtedly knows by this time, the Committee 
on Cost of Medical Aid, which divided itself into many groups and sub-groups 
in their relation to the question of health insurance, was fairly unanimous in 
isolating the problem of medical cost and leaving the question of money benefit 
for wage loss out of consideration. This division, somewhat artificial perhaps 
in the light of European experience, has been followed in the book. Even in 
chapter eleven, dealing with commercial assistance and health insurance, it is 
only the medical and hospital benefits that are discussed. 

The amount of work which the volume represents must, indeed, have been 
prodigious, even though, as we are told in the preface, “the material . . . was 
gathered chiefly by correspondence.” There is, of course, no system in the 
United States or perhaps, which is the same thing, there are too many different 
systems, large and small, good and bad (mostly bad) but at any rate, all dif- 
ferent. There are, for instance, the long established plans antedating work- 
man’s compensation, in mining and lumber industries of the Pacific Coast, 
largely due to the isolation of the plants, which made some arrangement for 
medical aid of the labor force absolutely necessary. Because of the primitive 
character of our labor laws when these industries had sprung up, the furnishing 
of medical aid was not made a part of the labor contract and so the cost of it 
was shifted back upon the workers and sometimes made the method of subtle 
or crude exploitation. Somewhat similar systems exist in a substantial number 
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of important trunk line railroad systems, in the metal and coal mining industry 
of the Rocky Mountains, in some central states and in the Appalachian region. 
Other codperative methods, somewhat in the nature of experiments, are private 
group clinics, which have undertaken to furnish medical services in return for 
the fixed periodic payments. In two New England communities non-profit 
associations were founded, offering medical and hospital care to members of 
the community in return for regular payments of dues. These assume more 
closely the character of a voluntary insurance scheme. There are a few non- 
profit community hospitals. There are the systems in existence in a number of 
state universities, where the students receive medical care in return for a 
modest periodical payment. Naturally, with that variety of forms of organiza- 
tion, without any obligation to furnish statistical or other reports, any applica- 
tion of the statistical method would have been well nigh impossible. The 
volume is, therefore, quite strikingly devoid of any tabular material, except an 
occasional statement as to the number of people concerned or protected. A 
rough estimate places the number of employees of mining and lumber companies 
covered by some form of plan, at 540,000, and the number of employees in 
railroad with hospital associations at some 530,000, so that the total number of 
employees who in 1930 were protected by some form of “medical insurance” is 
a little over a million. Not unlikely because of the reduction of the labor force 
in these industries, the number since then has shrunk considerably. The num- 
ber of those benefiting from all other plans is probably quite insignificant and 
perhaps the most eloquent lesson to be derived from this painstaking study is 
how hopelessly inadequate and inefficient is this method of voluntary group co- 
operation without any government control or compulsion to meet a serious 
social and economic problem. 

In the recent discussion of unemployment insurance, a good deal was made 
by the opposition of the absence of the necessary statistical and actuarial data, 
upon which scientific rate computations might be based. The same objection 
will, undoubtedly, be made if the movement for health insurance should sud- 
denly revive. One is tempted, therefore, to look to existing experiments to 
furnish such data, but even a superficial perusal of the book will clearly indicate 
what a tremendous task that might be. Probably in the majority of experi- 
ments and systems no statistics are kept, and if they are kept they are likely to 
be inadequate, inaccurate or incomparable with each other. For the reader 
who will be patient enough to read through this voluminous material carefully, 
the impression will be inevitable that there is much confusion and little effi- 
ciency as a result of leaving the all important problem of health and medical 
care to the initiative of corporations or even codperative citizenship groups. 
One may wonder how far we might have advanced in the matter of a national 
system of education if that were left to haphazard forces without a definite plan 
on the part of organized society. From the point of view of demonstration of 
both quantitative and qualitative inadequacy of voluntary insurance efforts, 
the work of Mr. Williams and Miss Chamberlain will prove very convincing. 

I. M. Rusrnow 
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Credit Policies of the Federal Reserve System, by Charles O. Hardy. Washing- 
ton: The Brookings Institution. 1932. 374 pp. 

In some 350 cogent pages, this book presents a clear-cut examination of the 
facts relating to federal reserve policy since 1922; and in addition contains a 
critical though sympathetic analysis of such policy. Combining historical de- 
scription with analysis in such a manner as to heighten the interest of the book, 
as well as to strengthen his own conclusions, Mr. Hardy has made a definite 
contribution to the literature on the subject. 

The first part of the book, under the title “Organization and Practice”’ is 
devoted to a description of the facts relating to federal reserve policy during 
the period 1922-31. After considering briefly the fundamental standards of 
credit policy and the technique of credit control, the author proceeds to outline 
the various phases of federal reserve policy during this period. Clear visual- 
ization of the march of events is enhanced by his use of short descriptive title 
heads, such as Decentralized credit control, 1922-23; Moderate restraint, April- 
December 1923; An easy money policy, 1924; A period of neutrality, 1925-26; 
etc. 

The second part of the book, under the title “The Major Standards” of 
federal reserve policy, takes up in order the stabilization of the money market, 
the maintenance of sound credit conditions, international codperation, the re- 
serve board and the stock market, reserve credit and the goid supply, stabi- 
lization of prices, and the efficacy of the reserve system’s technique. The 
author maintains that it is not necessarily the function of the federal reserve 
system to stabilize the cyclical fluctuations in the money market, although it 
is its proper function to stabilize short-term instability of money rates such as 
those due to seasonal influences. In fact the essential policies of the federal 
reserve may conceivably cause wider cyclical fluctuations in the money market; 
such as the tightening of money rates in a period of prosperity, or the artificial 
lowering of rates in periods of depression, in order to stabilize other factors in 
the business situation. 

In the author’s view, sound credit conditions constitute the best guide to 
federal reserve policy, and this was primarily the “test of policy” during 
1922-23, with good results. His chapter on this subject is an excellent one 
and the case he presents against the use of the stabilization of business as a test 
of policy for the federal reserve is a convincing one. 

The thesis concerning the part played in federal reserve policy by interna- 
tional codperation is vibrant with common sense and appreciation of realities. 
The general conclusions reached are as follows: “The pressure to codperate 
has been pressure to pursue an unsound policy, in order to shield other nations 
from the consequences of their own unsound policies. So long as codperation 
is conceived in these terms, the less we have of it the better.” It appears to 
be the view of the book, however, that given the proper technique and adequate 
recognition of the limited possibilities inherent in international central bank co- 
operation, some good could come from it. 

The story of stock market control and the federal reserve sysiem, while often 
told, has certainly not been better told than in the two chapters on this subject 
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in this book. Making free use of the published statements of federal reserve 
authorities themselves during the course of the period 1922-31, Mr. Hardy pre- 
sents an enlightening record of the uncertainties in the minds of federal reserve 
officials as to their duties in respect to stock market speculation. In general, 
sympathizing with the difficult task which federal reserve authorities had in de- 
ciding what their policies should be during the period of the great stock market 
boom, nevertheless the author concludes that the proper procedure should 
have been not to attack the stock market, but to bring pressure to bear upon the 
banks to decrease the volume and the proportion of their security holdings. 

He has little sympathy with the view that federal reserve policy should be fo- 
cussed upon presumptions that there is either a surplus or shortage of gold 
stocks; and federal reserve policy has little to gain in attempting to use the test 
of price stability. An interesting six-point criticism of stabilization schemes is 
presented in the chapter on stabilization of prices. 

In general, he considers the reserve system’s control of rediscount rates and 
its open market operations only a crude and circuitous technique for controlling 
the state of the money markets, and through them the pace of business activity. 
Nevertheless, the success of the reserve system in dealing with minor dis- 
turbances and with seasonal fluctuations and the limited success which has at- 
tended its efforts to cope with major difficulties, do justify further effort along 
this line. Credit control is not a panacea; it is an experiment (p. 239). 

Part III takes up the “minor standards” of federal reserve policy, under 
which are discussed liquidity of commercial bank assets, the federal reserve 
system and the treasury, and regional uniformity of rates. The issues in- 
volved are discussed clearty although very briefly. Part IV is called “The re- 
sults of credit control.” The views expressed in this part are heretic, among 
them such as the following: “The whole theory of the necessity of self-liquidat- 
ing quality in bank loans is unsound.” “Marketability gives liquidity to se- 
cure investments.” “Marketability of assets, however, does not assure the 
liquidity of the banks as a group.” But, and this is important in his view— 
“Commercial loans also are liquid, if at all, only from the standpoint of the in- 
dividual bank, not from that of the system.” There is much here for further 
discussion, and this last part of the book, if not perhaps the final word on the 
subject at least should be stimulating (not to say provocative) of further con- 
tributions along this line. 

JAMES GERALD SMITH 

Princeton University 


The Real Meaning of Social Insurance, by Hugh H. Wolfenden. Toronto: The 

Macmillan Company of Canada, Limited. 1932. 227 pp. 

If social insurance is to be evaluated it must be described in terms of the com- 
plex economic facts and human problems that it is supposed to meet. To write 
of insurance as a business or mathematical problem may seem scientific. But it 
is not—if the author fails to analyze the economic, political and human results 
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of a society in which no individual can be self-sufficient and in which the risk of 
economic insecurity has become the outstanding human hazard. 

This volume covers much ground. It describes provisions in the laws of many 
countries for health insurance, old age pensions, widows’ and orphans’ pensions, 
mothers’ allowances, accident insurance and unemployment insurance. Un- 
fortunately the descriptions are brief summaries, not sufficiently analytical or 
incisive to be truly informative. It is interesting to note how largely Mr. 
Wolfenden depends on the literature published by either private insurance com- 
panies or the National Industrial Conference Board. 

Mr. Wolfenden is doubtless a good actuary but he fails to realize that figures, 
like words, are tokens behind which lie real situations. So he sets down or quotes 
insurance company heads who have defined what constitute good risks and what 
basic conditions must be present before the principle of insurance can be success- 
fully applied. Having chosen a safe and exclusive major premise he then pro- 
ceeds to state that an economic situation such as unemployment does not meet 
the definition set forth. Therefore he concludes it is not a properly insurable 
risk. The process seems logical—but it is hollow. The definition accepted as a 
major premise is not impressive and the situations then described do not bear the 
ear marks of reality. 

The author claims for himself an impartial outlook, but study of the book re- 
veals a set purpose, namely opposition to any extension of government control in 
the field of insurance. Not only do the definitions offered include the conclusions 
to be reached, but the facts given show a willingness to avoid unpleasant facts 
that might ruffle the argument. In discussing wages he describes the upward 
trend from 1890 to 1926 but fails to refer to the downward tobagganing of wages 
since 1926, and even quotes with approval in the year 1931 a statement that “the 
general economic status of wage earners, as well as of other groups of the popula- 
tion, does not justify any assumption of lessened opportunity for individual 
thrift.” 

Mr. Wolfenden’s point of view is again revealed in his statement of the causes 
of unemployment. He states that unemployment ‘may arise from sickness or 
accident, strikes or lock-outs, misconduct or inefficiency, voluntary absence, dis- 
missal, inability or even disinclination to obtain work, ete.” It seems strange to 
tuck in the inability to obtain work as just a cause in the face of the facts of 
technological and cyclical unemployment as we know them today. 

Perhaps the outstanding example of Mr. Wolfenden’s method of proving his 
point is seen in the use of figures in his report on a questionnaire sent out by the 
Metropolitan Life Insurance Company to 512 employers on the cause of un- 
employment in 1923. He cites the answers as stating that of 31,336 who ceased 
work only 3,637 were laid off on account of lack of work and that the remainder 
had quit voluntarily. Whether strikes occurred or what proportion of these 
workers were able to improve their status by going to better jobs he fails to tell. 
But in the next sentence, without even a transitional clause, Mr. Wolfenden states 
that it is estimated that there are now 714 to 8 millions unemployed in America, 
so implying that most of the unemployed of today have voluntarily quit work. 

At a time when we need facts scientifically gathered to help us to meet an over- 
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whelming crisis, Mr. Wolfenden offers us pet prejudices framed in actuarial lingo 


and illustrated by picked figures. 
JUSTINE WIsE TULIN 


Men, Money and Mergers, by George Hoxie. New York: The Macmillan Com- 
pany. 1932. vii, 224 pp. ° 
In these times when business is grasping for government aid with one hand— 

credit, tariffs, the reduction of competition, etc.—and with the other is strenu- 
ously resisting all extension of government control over its activity, there is great 
need for clarification of the principles involved in the relations between Govern- 
ment and Business. Mr. Hoxie’s Men, Money and Mergers ostensibly attempts 
such a contribution. Unfortunately his analysis is so superficial, so heavily 
biased, and smacks so strongly of a defense of the public utility industry as to 
add little to clear thinking. It only merits extended consideration because it 
puts its case in terms of the ill-considered assumptions all too familiar in the cur- 
rent literature on the subject. 

In approaching the problem, Mr. Hoxie begins by confusing individual liberty 
of action with the absence of government ownership of business. Thus, he 
raises the question, 

‘Shall the individual have the largest measure of independence consistent with 
the similar freedom of all of his fellows, or shall populations be massed into co- 
operative business machines operated by that intangible thing called government 
—the sole duty of the individual being that of obedience?” Stripped to funda- 
mental essence, all problems of human mass-relationships reduce themselves to 
the alternatives of harmony dictated from above, or individual liberty of action 
with all of its jangling discords. (p. vi) 

Throughout the volume, he contrasts the assumed glories of individual liberty of 

action with an assumed condition in which everything is done by the government 

with individuals as pawns. Yet neither of these contrasting positions appears to 
be relevant to the problem of theday. On the one hand, individual liberty of ac- 
tion has already ceased to exist in large areas of industry. Today, the larger part 
of the working population is already “‘massed into codperative business ma- 
chines” (or else idle). What “jangling discords” growing out of individual ac- 
tion are countenanced during working hours among the hundreds of thousands 
of employees of the American Telephone and Telegraph Company, the Pennsyl- 
vania Railroad, the United States Steel Corporation, or the workers on a Ford 
assembly line? The “harmony of action” in these great enterprises is surely 

“dictated from above.” The individual liberty which, according to Hoxie, 

would be lost if industry were government operated has to a very important de- 

gree been already destroyed by modern business organization and modern in- 
dustrial technique. 

On the other hand, Mr. Hoxie’s absolute of government ownership appears to 
be a scarecrow set up to put the uninitiated to flight. He refuses to admit the 
possibility that there may be realms of economic activity in which government 
operation might be more desirable and effective than operation by profit-seeking 
enterprise. Yet, to be consistent, he must recommend that the schooling of 
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children be returned to the hands of private institutions where it once lay, that 
our highways be turned over to profit seeking corporations to be operated as toll 
ways, and that the fire protection of great cities be left to private, profit seeking 
brigades. Clearly, neither the type of individual liberty which Mr. Hoxie as- 
sumes, nor his hundred per cent government ownership, appears likely to aid in 
the solution of current problems. 

The superficiality of his analysis is further displayed when Mr. Hoxie, allowing 
that the government might possibly run industry tolerably well if all progress had 
ceased, denies that the “building of the new” could be accomplished in govern- 
ment-operated business. Wherever examples of more or less successful operation 
by government appear, as in the case of the Ontario “Hydro” and the Russian 
activity, he classes them as “‘skilful copying.”’ Surely, a mind which fails to see 
that most “creation” is the adapting of old forms to new conditions is not likely 
to be clear in its appraisal of the capacity or incapacity of government to create. 

The same lack of perception appears in Mr. Hoxie’s discussion of the dangers 
of oligarchy in a socialist state—his fear that a socialist group once in control 
would become a self-perpetuating body. While this would be a real danger in the 
case of government ownership, it is no new peril, but a condition already existent 
today in the self-perpetuating boards and managements of many great corpora- 
tions. His omission of all mention of such corporate oligarchies obscures the 
fact that the danger against which he warns is as great, if not greater, in the ab- 
sence of government control than in the presence of such control. 

Without taking sides on these vital questions of the relation of Government 
and Business, one could wish for a more realistic analysis, both from the oppo- 
nents of government control and from its advocates. 

The heavy bias in the book appears whenever the public utility industry is 
brought into the picture. Thus, the prominent position of the electric power in 
current discussions of government ownership or control is ascribed to “the new- 
ness, the drama, the vital necessity of electricity’ (p. 29) with no mention of the 
possibility that the local-monopoly character of electric power might have any- 
thing to do with this widespread interest. It is significant that the book con- 
tains no mention of the fact that the author is consulting economist and research 
engineer for one of the largest operating utility companies in the nation. 

The height of Mr. Hoxie’s bias appears in the two chapters on “ Propaganda 
for Government Ownership” and “Propaganda against Government Owner- 
ship.” With protestations of impartiality, Mr. Hoxie fills the first chapter with 
lurid descriptions of the “‘frenzied activity of the League for Industrial Democ- 
racy,” giving long quotations from their annual reports and speeches by promi- 
nent socialists. In contrast, he describes the propaganda by public utilities in 
defensive terms, without offering any of the numerous examples of the type of 
activity which has aroused such protest. He makes no mention of the fact that 
utility propaganda has been to an important extent charged to the operating ex- 
penses of the utilities and therefore paid for primarily by customers. And, 
curiously enough, an important part of the chapter on utility propaganda is de- 
voted to further examples of alleged government ownership propaganda. 

Throughout the book, Mr. Hoxie’s uncritical use of figures and statements 
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which will support his point of view is evident. A single glaring example will 
suffice. To combat the idea that the government-owned Ontario ‘Hydro”’ is 
superior to privately owned enterprise, he quotes the thoroughly misleading 
statement by Mr. Floyd L. Carlisle, Chairman of the Board of the Niagara Hud- 
son Power Corporation, that in a representative year 

the Hydroelectric Commission of Ontario and its associated municipalities sold 

within the province 3,061,545,371 kwh and received therefor the sum of 

$32,431,648. The Buffalo, Niagara and Eastern Companies within the Niagara 

Hudson system, although generating 20 per cent of their energy by steam, that year 

sold 4,436,403,784 kwh and received therefor the sum of $32,911,782. (p. 93) 
Just what is the significance of a comparison between the gross income and total 
output of one organization selling practically nine-tenths of its output at whole- 
sale and another selling the bulk of its output retail? In the light of the relative 
proportions of product sold wholesale and retail and the tremendously wide dis- 
parity between wholesale and retail rates for electric power in New York State, 
Mr. Carlisle’s figures would seem rather to disprove his statement that “judged 
by any fair comparison, the companies within the Niagara Hudson system are 
furnishing electricity to all classes of service cheaper than it is furnished in On- 
tario.” (p. 94) While we might not expect to be free from such misrepresenta- 
tion by an active head of a great power company with dividends to earn, a utility 
engineer who does not see the meaninglessness of the gross figures only advertises 
his own incompetence or lack of good faith. 

His further quotation from Mr. Carlisle is equally damaging. 


The entire Niagara Hudson system in 1928 . . . paid in taxes to the various 
governments as of that year $10,118,867. The entire revenue of the system re- 
ceived in that year from household and farm consumers was $14,937,189. If our 
companies were relieved of the payment of taxes to put them on the same basis 
with Ontario they could have sold electricity to their 600,000 household and farm 
consumers for $4,818,322, which would have been Jess than one-half of the amount 
paid by the householders in Ontario. (p. 94) 


This deduction of the entire tax bill of a company from the income derived from a 
very small proportion of the output should be enough to persuade any competent 
statistician that the book does not warrant his serious attention. 
GaRDINER C. MEANS 
Columbia University 


Cause and Control of the Business Cycle, by E. C. Harwood. Boston: Financial 

Publishing Company. 1932. vii, 165 pp. 

The author announces in the Preface that this book not only contains the ex- 
planation of the business cycle but that there is also included the factual proof 
that the explanation given is sound. On the next page he adds that the “‘scien- 
tist is a humble observer.” 

The boom, he explains, is made possible by an excess of purchasing power with 
respect to current production. The banks lend more than the accumulated sav- 
ings at the disposal of the banks justify. The excess of such credit extension over 
accumulated savings is the measure of the excess of purchasing power put into 
circulation (p. 35). 
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This sounds a bit like Keynes or Hayek, but one is quickly disillusioned. 
What is compared is not investment and saving, as these terms are used by either 
Keynes or Hayek, but the “‘investment-type assets” of banks and savings de- 
posits. If the investment-type assets outrun savings deposits, you have infla- 
tion; if they fall below, you have deflation. The argument is that if these two 
were kept in line, the business cycle would be eliminated. 

This conclusion is, of course, entirely mistaken. Suppose savers made all their 
investments directly rather than through the instrumentality of banks, and sup- 
pose all banks limited themselves exclusively to commercial loans, then no mal- 
adjustment would be possible according to the analysis given in this book. In 
point of fact, however, such banks by expanding or contracting commercial loans 
might cause violent fluctuations in the volume of circulating media. Any expan- 
sion of the means of payment would cause investment to outrun saving in Hayek’s 
sense, and so, in his view, cause instability. This is not the place to discuss 
Hayek’s thesis, but it is at any rate clear that the ratio of “investment-type 
assets” and “savings” may exactly balance, and yet investment and saving, 
properly defined, may be thrown quite out of equilibrium by the banks. 

All of Mr. Harwood’s statistics, therefore, are of no assistance in analyzing the 
problem of monetary instability. It is, of course, to be expected that the ratio of 
investment-type assets to savings will rise in the boom and decline in the depres- 
sion if for no other reason than that in the former period time deposits tend to be 
transferred to demand deposits, and in the latter period the reverse is the case. 
Moreover, it is admittedly true that deposits are likely to originate in the boom 
period out of loans based on securities.. But the relationship here pointed out is 
not a necessary one. At all events it is the expansion of loans which is significant 
and not whether such loans are commercial or “‘investment-type” loans. Mr. 
Harwood appears to hold the wholly fallacious view that commercial loans are 
necessarily always balanced by an equivalent physical volume of goods coming on 
the market. 

Everything considered, the book makes no theoretical contribution, and the 
statistical index presented is at best one of an almost endless number of series 
which reflect the course of the cycle, but can serve neither to explain nor to fore- 
cast the cycle, except in the very general sense that a rising movement (of a series 
which fluctuates cyclically) is likely sooner or later to be followed by a falling 
movement. 

Atvin H. Hansen 


University of Minnesota 


Financial Policies of Public Utility Holding Companies, by Merwin H. Waterman. 
University of Michigan Business Studies, Vol. V, No. 1. 1932. 186 pp. 
This is a study of five holding company organizations. It is concerned pri- 

marily with management as reflected in financial and operation policies, and con- 

sequent returns to the owners, rather than with social or public implications of 
the holding company systems. 


1 Moreover, a trend movement in the ratio of investment-type assets to savings is evident, apparently 
due to structural changes in financing methods. 
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The companies included are the American Power & Light Company, the As- 
sociated Gas & Electric Company, the North American Company, the Standard 
Gas & Electric Company, and the United Light & Power Company. Each, with 
its intermediary holding and affiliated companies, and its subsidiary operating 
companies, constitutes a large system of different kinds of utilities widely dis- 
persed over different parts of the country. The smallest has stated book assets 
of about $500,000,000, and the largest $1,000,000,000. 

The study starts with the properties and financial status for three companies as 
of December 31, 1924, and for two as of December 31, 1925; it presents the de- 
velopments in a period of five and four years respectively; and it finishes with the 
property and financial status as of December 31, 1929. It is concerned especially 
with the financial policies employed by the different systems, including the rela- 
tive proportions of parent company and subsidiary company financing, the ex- 
tent of relative equities acquired by the parent companies, the methods of effect- 
ing acquisitions of subsidiary properties, and the types of securities issued. The 
author presents an initial statement which summarizes his conclusions with re- 
spect to the various operating and financial policies. These may be further con- 
densed as follows. 

The industrial and geographical diversification of properties under the control 
of a single holding company adds little to the effectiveness and profitableness of 
operation. The advantages of size are realized primarily within concentrated 
areas, not in wide dispersal of different classes of small properties. Parent com- 
pany financing has not proved satisfactory, and under the financial stress since 
1929, the operating companies have furnished practically the sole source of financ- 
ing. A simple financial structure is essential; complicated issues have proved 
bewildering to investors and a source of weakness to the system. The author 
does not approve of convertible bond issues, and is not favorably impressed with 
customer-ownership as a source of new capital. 

With these conclusions, the reviewer is in full record. The study as a whole is 
a good job. In the five chapters which deal in detail with the financial policies of 
the five systems, the author is perhaps led to over-analysis and repetition of rather 
unimportant matters. At the same time, with his preoccupation with manage- 
rial effectiveness, he has overlooked certain basic considerations which not only 
involve the direct business aspects, but certainly affect the public functions for 
which the utilities are responsible. 

There is the purchase price of newly acquired subsidiaries. A large part of 
the so-called new financing during the four or five year period rather obviously 
represented securities issued in the acquisition of additional subsidiaries, and not 
new capital for construction by companies already controlled. In all such acqui- 
sition, the basic consideration, both from the standpoint of business efficacy and 
public interest, was the reasonableness of the price paid. During the period, the 
stated book assets of the five systems increased over 2.5 times. Presumably the 
bulk of this increase consists of subsidiaries purchased. The price was fixed 
under competitive bidding by different groups, with little regard to the actual or 
replacement cost of the properties or their ‘fair value’ for rate making. The 
author gave no consideration to the reasonableness of the payments, and ignored 
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the over-valuations or over-capitalization effected through the acquisition of 
subsidiaries. This is certainly a matter of business effectiveness as well as pub- 
lic significance. 

The author discusses at length the relative parent company financing. He 
shows especially that the Associated Gas & Electric Company resorted much 
more extensively to parent company financing. This, however, may be more 
nominal than real. It may represent largely excessive prices paid for prop- 
erties, which were then imbedded in the asset account through capital 
“‘write-ups.” The reviewer has in mind one such subsidiary whose properties 
were written up at least $25,000,000. This resulted nominally in a showing of 
parent company financing, but actually involved no new capital at all. 

While the study throughout places emphasis upon financial stability it dis- 
regards entirely the rate policies and their bearing upon the financial status of the 
systems. There are striking contrasts between the five companies. The North 
American Company has been one of the leaders in reducing rates with tech- 
nological developments and the reduction in costs of production and distribution. 
In contrast, the Associated Gas & Electric system has maintained notoriously 
high rates for residential, commercial and municipal consumption. A group 
which has resisted the country-wide demand for sweeping rate reductions faces 
greater financial pressure than one which has given more reasonable consideration 
to the public interest. The business effectiveness of management can hardly be 
segregated from the public implications involved in the management policies. 

The author gives his approval to substantial bond financing, and practically 
to indefinite continuance of the indebtedness. The view that bond amortization, 
or retirement, is not needed ignores the experience of recent years with sharp de- 
cline in price level as well as the longer experience with industrial obsolescence. 

Utility as well as other industrial history amply demonstrates the wisdom of 
not only limiting bonded indebtedness according to conservative standards, but 
also providing for definite amortization and retirement over a reasonable period 
of years. The proper time to provide for payment is when the debt appears en- 
tirely safe and when amortization apparently is not needed. To wait until the 
industry begins to slide or till price level has fallen, is to bring losses upon the 
bondholders. Even as to management, the present fixed charges of some of the 
properties included in the study doubtless stand in the way of adjustments which 
ought to be made in the interest of long-run efficiency. 

Finally, there is a basic consideration which cannot be disregarded in a far- 
reaching study of public utility ownership and operation. In his introductory 
comments, the author observes that “‘one would think that if the public utility 
holding companies were properly financed and soundly managed from a long-run 
profit standpoint (italics ours) they would be free of some of the evils which are 
alleged to be inherent in this form of organization.” But here isthe rub. Ina 
utility there is an underlying and continuous conflict between private profit and 
public interest. The returns are intended to be limited through public regulation. 
Consequently, the profits to the management, especially one with a thin equity, 
come more from financial manipulations than from solid long-run development, 
increasing operating efficiency and permanently sound financial policies. There 
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is a grave question whether indeed private organization can be preserved either 
for effective long-run business objectives, or for carrying out policies in the inter- 
est of the public at large. The two purposes certainly must be considered to- 


gether. The one cannot be adequately treated without regard to the other. 
JOHN BAUER 


Facing the Facts: An Economic Diagnosis, edited by J. G. Smith. New York: 

G. P. Putnam’s Sons. 1932. 352 pp. 

This book was written by twelve professors of economics of Princeton Univer- 
sity. Each professor has written on the subject in which he is somewhat a 
specialist; the problems discussed are some of the outstanding current national 
economic problems. The introduction was written by Professor Frank A. 
Fetter. 

The chapters of the book and the authors of each are as follows: 1. The Gold 
Standard in the United States, by Edwin Walter Kemmerer. 2. Budgets, 
Bonds and Ballots, by Harley L. Lutz. 3. Tariff Policy and Foreign Trade, by 
Frank Whitson Fetter. 4. Reparations, War Debts, and Foreign Investments, 
by Charles R. Whittlesey. 5. Business, Incorporated, by Stanley Edwin 
Howard. 6. Banking and the Stock Market, by James Gerald Smith. 7. Big 
Business and the Nation, by Frank Albert Fetter. 8. Regulating the Power and 
Light Industry, by Leslie Thomas Fournier. 9. The Railroad and Its Com- 
petitors, by Frank Haigh Dixon. 10. Liquor Control and Prohibition, by 
James Douglas Brown. 11. Whither Agriculture? by Archibald MacDonald 
Mclsaac. 12. Unemployment, by David A. McCabe. 

These various subjects are fairly well correlated so that the book has more 
unity than a great number of joint productions. However, it lacks the kind of cen- 
tral unity which would be given by asingle author. On the whole, the discussion 
of each of the twelve problems is profound and enlightening. There are few 
panaceas advocated by the different authors in dealing with these problems. 
There appears to be an attempt to get at the principles underlying the problems 
with the view of giving a basis for handling them intelligently. 

To try to estimate the value of each of the chapters by the different authors 
would make this review entirely too long. However, I shall make a few remarks 
in reference to some of them. 

Professor Kemmerer’s chapter on The Gold Standard in the United States is 
a fairly good discussion of our monetary and banking problems since the World 
War. However, there is little said about the gold standard in the United States, 
and one seeking detailed knowledge of the operation of the gold standard would 
be disappointed in reading this chapter. 

Professor Lutz’s discussion of Budgets, Bonds and Ballots is a very penetrating 
discussion of the problems of raising public revenues and the problem of con- 
trolling expenditures. He points out the glaring weaknesses in our present 
Federal budget policy. 

Professor Whittlesey’s discussion of Reparations, War Debts, and Foreign In- 
vestments is a good one. He indicates that it is necessary for America to formu- 
late a definite policy toward the export of capital in the future. 
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The chapter on Big Business and the Nation, by Frank Albert Fetter, is, in my 
opinion, the best chapter in the book. He makes clear the necessity of the 
formulation of a new social control policy in this field. 

The book is a valuable contribution to the discussion of our numerous national 
economic problems of today. We are in a period of reconstruction and we need 
all the light which can be given on these problems. 

ARTHUR B. ADAMS 


University of Oklahoma 


Business Statistics, by Joseph Lyons Snider. (Second Edition.) New York: 

McGraw-Hill Book Company, Inc. 1932. xi, 498 pp. 

This is a collection of cases and materials designed to assist the mature student 
of business in the practical applications of statistics to business problems. While 
the book assumes considerable knowledge of economics and statistical methods, 
much of value can be obtained by those who do not have a technical background. 
Distinct progress is noted in the book as compared with its first edition. The 
material has been reorganized, new material added, and old material brought up 
to date. 

The book treats largely of external statistics. Relatively little is included on 
strictly internal statistics or on the problems of internal statistical control. The 
author approaches the problem of organizing his material by grouping the ex- 
ternal developments which affect individual businesses under three main head- 
ings: (1) developments in commodity markets, in particular, changes in the 
prices of individual commodities; (2) developments in the industry with which 
each business is most closely identified; and (3) general business developments. 
Although developments in these groups are largely beyond the control of the 
individual, the more the individual understands conditions in these fields, the 
better he should be able to regulate his business. The cases and materials are, 
consequently, grouped under four major parts as follows: 

Part I, dealing with the statistical position of the commodity, presents material 
designed to provide an introductory training in forecasting the price of an in- 
dividual commodity. The material illustrates the various procedures followed in 
actual practice. 

Part II brings together material applying to several leading industries selected 
for illustration, and is designed to acquaint the student with the types of indus- 
try statistics currently available, with the fluctuations of these industries during 
recent years, and with useful procedures in estimating future prospects. 

Part III relates to the more important measures of general business conditions. 
These measures apply to the total volume of business and to its various seg- 
ments, such as industrial production and retail trade, and also to the general 
commodity price level, money markets, the banking system and the security 
market. 

Part IV, concerned with general business forecasting, shows the methods of 
several of the leading forecasting organizations and serves to illustrate different 
approaches to the problem. 

Supplementary material including important statistical series, brief descrip- 
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tions of statistical methods, and a short description of sources of data, are added 
in the appendices. 

; This type of book as a class text or manual is purposely designed to leave much 
to the lecturer or group discussion. It is the reviewer’s opinion that it is prefer- 
able to direct the reader’s attention in some manner to advantages, dangers or 
weaknesses in a method or procedure in case they might not be recognized by the 
reader or brought to light by the lecturer or group discussion. This objective has 
been attained to some extent by including a set of carefully designed questions at 
the end of acase. The reviewer believes that a further use of this plan would 
have been desirable. For instance at the end of the construction section (pp. 97 
to 121) questions might have called attention to the qualifications of building 
permits and contracts awarded as a basis of a construction index. And they 
might have called attention to the danger of assuming, on the basis of a short 
period, that a definite relation exists between construction activity and interest 
rates, or that such an apparent relation may be expected to exist in the future 
when both series are affected by so many different outside factors. When one 
keeps in mind, however, the use for which this book was intended, it is not be- 
lieved that an alert and qualified student would actually be misled in his studies 
of the materials as now presented. 

On the whole the book is a well selected and carefully edited collection of cases 
and materials, and it represents a worthy contribution to the available literature 
on the practical application of statistics in business. 

JoHN R. RiGGLEMAN 


Statistical Y earbook of the League of Nations. Geneva. Obtainable in the United 
States only from World Peace Foundation, 40 Mt. Vernon Street, Boston. 
viii, 342 pp. 

Among Americans interested in numerical facts, the Statistical Abstract of the 
United States has long been known as “the statistician’s bible.”” In the future, 
students of world problems will doubtless be inclined to give to The Statistical 
Yearbook of the League of Nations some equally impressive title, for it likewise 
comprises a wealth of information. 

We are informed by A. Loveday, Director of the Financial Section and Eco- 
nomic Intelligence Service of the League of Nations that “an attempt has been 
made to cover as many countries as possible and to render the statistical series 
comparable over the whole of a given period.” This program is, of course, very 
ambitious but difficult of execution. In an effort to minimize errors, official 
sources have been used in so far as possible. In other cases, care has been taken 
to check the validity of the figures, whenever such a course was feasible. Foot- 
notes differentiate admittedly rough estimates from data supposedly more 
reliable. When obtainable, figures have been presented for each of the last 
ten years. 

Titles are given throughout both in French and English, and there is a com- 
plete index in each of these two languages. Maps of the various continents show 
the boundaries of the different nations covered by the statistics. A novel 
feature of the book is a series of parity ratios which make it relatively easy to 
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convert amounts in one currency to amounts in any other currency. Other 
tables show the metric equivalents of important national measures of length, 
area, capacity, and weight. 

The tables cover, for each nation, a great variety of topics among which may 
be mentioned area, population classified by age, sex, and occupation, illiteracy, 
births, deaths, marriages, migration, employment and unemployment, strikes, 
numbers of various classes of livestock, number of animals slaughtered, produc- 
tion of various minerals, agricultural products, and manufactured goods, imports 
and exports, the balance of international payments, tonnage of shipping, railway 
mileage and traffic, number of automobiles, public finance, public debt, money 
in circulation, gold stocks, bank deposits, stock prices, bond yields, exchange 
rates, wholesale prices, retail prices, and wage rates. 

While some may doubt the success of the League of Nations from the stand- 
point of maintenance of international peace, presumably every statistician will 
applaud the achievement of the Financial and Economic Section of the League 
in turning out this comprehensive and well systematized Yearbook. 

Witirorp I. Kine 


New York University 








